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—SECRET— 


HEADQUARTERS 
SPACE SYSTEMS DIVISION 
AIR FORCE SYSTEMS COMMAND 
UNITED STATES AIR FORCE 

Post 


WDLPR-4 | 12 May 1961 


Monthly Summary of 
SPACE SYSTEMS DIVISION 
| ACTIVITIES 


APRIL 1961 


FOREWORD 


This month's report includes information about: DISCOVERER OH 
launched on 8 April, BLUE SCOUT (D-5) launched on 12 April, and 
MERCURY MA.3 launched on 25 April. Project ANNA, a tri-service 
geodetic satellite program, is presented this month at the end of the 
BOOSTER SUPPORT PROGRAMS Section. BAMBI is the new program 
tite for the ORBITAL INTERCEPTOR Program. This will be the last month 
that the ABLE Program will be reported; preparation of the ATLAS/ 
ABLE-5B Final Mission Report marks the end of this scientifically beneficial 


that this would be desirable. Other suggestions will be included in 
subsequent reports. | 


The Monthly Summary of Space Systems Division Activities has been 
determined to be a Group 3 document in accordance with Paragraph 6 





O. J. RITLAND | 
Major General, USAF 
Commander 
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_ The. DISCOVERER Program consisis of the design, 
a development and flight testing of 39 two-stage vehi- 
cles, using the Douglas DM-21 Space Booster os the 
1 first stage booster and the AGENA as the second 
i . Stage, satellite vehicle. The program was established 
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early in 1958 under direction of the Advanced 
Research Projects Agency, with technical manage- 
ment assigned to AFBMD. On 14 November 1959, 
Program responsibility was transferred from ARPA 
to the Air Force by the Secretary of Defense. Prime 
contractor for the program is Lockheed Missile and 
Space Division. The DISCOVERER Program will per- 
form space research in Support of the advanced 


military reconnaissance satellite programs. }o | 
PROGRAM OBJECTIVES a | a 


ha 





(a) Flight test of the satellite vehicle airframe, pro- 
Pulsion, guidance and control systems, auxiliary 
Power supply, and telemetry, tracking and com- 
mand equipment. 

{b} Attaining satellite stabilization in orbit. 


{). Obtaining satellite internal thermal environment 
data. | 


(d) Testing of techniques for recovery of a capsule 
@jected from the orbiting satellite. | 


; (e) Testing of ground support equipment and devel- 
opment of personne! proficiency. 

{f) Conducting bio-medical experiments with mice 

and small primates, including injection into orbit, 





re-entry and recovery. SECOND STAGE 
| | | | | | | Weight— | 
f inert 1,346 
PROGRAM SUMMARY | | Payload equipment | 15 
| : Orbital 2,261 
Early launches confirmed vehicle flight and satellite Impulse propellants 12,950 
orbit capabilities, developed system reliability, and Other 511 
ape ; 5 TOTAL WEIGHT — 15,722 
ape ground *vppott, tracking and acre ecqui a : | sige ae 
__ sition requirements. Later in the program, biomedical _ Thrushibe,, vac. 16,000 
and advanced engineering payloads will be flight Spec. lmp.-cet., vac. 290 
tested to obtain support data for more advanced Burn timo-cec. 20 
space systems Programs. DISCOVERER vehicles ore are ee 
launched from Vandenberg Air Force Base, with Feel 33,700 
overall operational contro! exercised by the Satellite | Onidizer (LOX) 68,200 
: Test Center, Sunnyvale, California 2 hig WEIGHT (ibs.) povieag 
Tracking and command functions are performed by Block 2 
the stations listed in the Table on Page A-4, A paag le. ats pope 
history of DISCOV R flights to date is given on “dg es orn Tine, see ape 






Pages A-5 and A-6. 
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Telemetry ships are Positioned as required by the 
specific mission of each flight. Mlustrations on the 
Opposite page show a typical launch trajectory from 
Vandenberg Air Force Base and a typical orbit. 
An additional objective of this program is the 
development of a controlled re-entry and recovery 
capability for the payload capsule. The recovery 
operation is also shown on the Opposite page. An 
impact area has been established near the Hawaiian 
Islands and a recovery force activated. Techniques 
have been developed for aerial recovery by C-119 
and JC-130 aircraft and for sea recovery by Navy 
surface vessels. The recovery phase of the program 
has provided advances in re-entry technology, This 
information will be used in support of more ad- 
vanced projects, including the return of @ manned 
satellite from orbit, 


AGENA VEHICLE DEVELOPMENT 


The AGENA vehicle was originally designed by the 
Air Force as the basic satellite vehicle for Advanced 
Military Reconnaissance Satellite Systems Programs. 
The first AGENA satellites or “A” configuration 
employed the YLR-81Ba-5 engine which developed 
15,600 pounds thrust at altitude. The development 
of an optical inertial system for vehicle stabilization 
and an attitude control system for orbit injection 
resulted from the advanced Programs stringent 
eccentricity requirements. 


By increasing. the tanx capacities on the AGENA 
“A” an improved performance capability was 


SAMOS and MIDAS 
AGENA VEHICLE 
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achieved. This new configuration or AGENA “Bp 
used the bell XLR-81Baq-7 engine and was first flown 
on DISCOVERER XVI. The latest AGENA "BY vehicles 
use the 16,000 pound thrust XLR-81Ba-9 engine 
which has a restart capability. This larger vehicle 
permits achieving higher injection altitudes with 
equivalent weight Payloads and the restart Provision 


Permits orbital adjustment. 


DISCOVERER / AGENA 
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Facilit . Equipment* Flight Function 


Satellite 8 ABCD Over-all control, orbit computations and predictions, acquisition 
Test Center , data for tracking stations, prediction of recovery area. 
Vandenberg AFB BDEFGHIJ Ascent and orbital tracking, telemetry reception, trajectory 
Tracking Station _ measurements, command transmission. 
q fMugu Tracking | BDEFGHIS = Ascent tracking, telemetry reception, computation and trans- 
; Station — mission of ignition and shutdown corrections. 
Downrange BGIIK Telemetry reception and tracking during ascent and orbit injec- 
Telemetry Ship , tion. | | | 
% . fNew Hampshire BDFGHIJ Orbit tracking, telemetry reception, commands to satellite. 
| Tracking Station | 
{Kodiak  BDFGHU Orbit tracking, telemetry reception, initial acquisition on pass 
Tracking Station a 1, monitor events in recovery sequence. 
tHdwaiian BDFGHI) Orbit tracking, telemetry reception and transmission of com- 
Tracking Station 3 mands to satellite. | 
Hickam AFB D Over-all direction of capsule recovery operations. 
Oahu, Hawaii — 
Tern island BGHJ Recovery capsule tracking. 


TPrimary Tracking Stations {have command capability) | 


& 
* g 


“Equipment. | | F. VERLORT 

A. General Purpose Compvyter(s) and Support Equipment G. VHE FM/FM Telemetry Station 

B. Data Conversion Equipment | H. VHF Direction Finding Equipment 
_ C. Master Timing Equipment !. Doppler Equipment 

D. Control and Display Equipment | _ J. VHF Telemetry Antenna 

E. Guidance and Command Equipment (DISCOVERER ascent only) K. APL Doppler Equipment 
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Launch Schedule 
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®) Capsule recovered. | 
© Failed to attain orbit. 


VEHICLE CONFIGURATIONS a . —— . , 
A. THOR—DM-18/AGENA “a” ‘8. THOR—DM-21/AGENA “g° C. THOR—DM-21/AGENA “gs 


MB-3 Block 1/XLR61-Be-7 MB-3 Block 2/XLR81-Ba-9 
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Flight History (continued) 


3 7 AGENA function om 
0 160 019 21 January 1959 THOR relates Ce ase on fight Xt 
Attained or, T wy received for 514 
{ 163 1022 28 February : psi ny lane elomesry 
il Attained orbit ejected 
u 170 1018 13 Apri Oe TE oe ginccesshally. Rerowery cebsale 
recovery saccess{ully achieved, | 
| and orbital boost 
Ht 174 1020 3 June prewra , Bicens, 10 achieve orb be sg of le pe | 
ance of satellite engine. 
iv 179 1023 25 June Same as DISCOVERER Ill. 
All achieved sale 
Vv 192 1029 13 August post ape =v Sead Eo except cap 
vi 200 1028 19 August Same as DISCOVERER V. 
| | ined orbis , Lack 
vil 206 1051 7 November eran Praeger oe oo power 
Vin 21 10 20 ined orbit : ‘ 
2 =e = ioreber 4CENA engine ng testo at a dered orb oct 
| Recovery capsule 
| 1 THOR shut mbilical cord 
IX 218 1052 4 February 1960 hi yal ts may failed “ay ieee | 
beliam pressure. 
X 223 1054 19 February THOR destroyed at T plas 56 sec. by Range Safety 
| Officer. Severe pitch oscillations caused booster 
| autopilos malfunction. 7 
Xl 234 1055 15 April Astained orbit successfully, capsule ejected 
: . ane on 17%b orbit was wot recovered, objectives exceps 
. recovery successfully achieved. 
Xi! 160 1053 29 J sont, ; ation, coast and. orbital j 
| une y satcont fepar. Potted 2 orbie beat, sg- 
of AG acnNA ENA ettnode during orbital Stage boost, 
Xill 231 1057 10 August orbit successfully, Recovery capsule ejected 
a ow 17th orbit. sone was recovered after « water 
rat with negligible damage. All objectives Origa 
the airborne recovery wore tcceselly acho 
XIV 237 1056 — 18 August Attained orbit ee ieccesstally, Recovery capsale ejected 
| . ow 178th orbit and wes successfully recovered a by the 
airborne force. “n objectives successfully ac 
XV 246 1058 13 September Attained orbit successfully, Biection end 
| ‘ fie eee Capsule impact occurred 
of the forces; located bus lost brior to being 
rep ie taal . 
53 .1061 26 b Leunch ond — ral po AGENA Sailed to 
XVI 2 October rst par ys seperate 
XVil 297 1062 12 November 


XVill 


XIX 
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296 


258 


298 


1103 


1101 


1104 


7 December 


20 December 


17 February 






Attained orbit succes Recovery capsule eiacted 
ow 3138 orbit and tay, Re iy vi 
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Flight Test Progress 


© DISCOVERER XXIII was launched from Vanden- 
berg Air Force Base Pad 5, Complex 75-3 at 1121 
PST on 8 April. Recovery of the vehicle's capsule was 
scheduled after four days on orbit. Ail ascent oper- 
ations: boost, separation, coast, and orbital boost 
were accomplished as Planned and the DISCOVERER 


_ Satellite was injected into q near nominal orbit. 


Table ! shows the Predicted and attained param- 


| Programmed Actual 
Apogee, nautical miles 366 35] 


Perigee, nautical miles — 165 162 
Eccentricity . 0.0274. 0.0257 
Period, minutes 94.40 94.074 


Table |. Comparison of Programmed and Actual 
Orbital Parameters for DISCOVERER XXII 


@ Tracking and telemetry data received on the 
first and second Passes showed that the satellite 
had satisfactorily reoriented to an engine first atti- 
tude and was stable. On the next contact with the 
vehicle (pass seven) abnormaiities in horizon scanner 
Operation were noted. Between pass nine and ten, 
all control gas was expended and the satellite be- 
came unstable. This resulted in intermittent radar 
lock-on and cyclical fluctuations in signal strength 
from satellite RF transmissions although ground sta- 
tions were able to command the satellite and re- 
ceived usable telemetry data. (5) 


© The decision was made to attempt recovery of 
the capsule on pass 32 instead of the nominal pass 
63. The New Hampshire Station transmitted the com- 
mand for ejection on the alternate pass (command 
five) but the satellite verified receipt of two com- 
mands (five and six). Command six causes the orbital 


timer to skip a subcycle. As g result, the capsule was 


_ Sjected on pass 31. The capsule retro-sequence 


Operated satisfactorily, but since the satellite was not 
in the proper Gttitude at separation, the capsule was 


- @jected into a new orbit. The capsule's orbit has an 
_ Gpogee of 850 nautical miles, a perigee of 120 


nautical miles and q Period of 10] minutes. (S} 
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© AS a result of the continuing effort to improve 


reliability, a modified horizon scanner will be flown _ 


on future DISCOVERER satellites. The major change 
is the replacing of the aluminum gear box with one 
constructed of steel. One of the improved units com- 
pleted 210 hours of bench tests and was then placed 
in @ vacuum chamber fo be operated until it fails. 
At the end of April the gear box was still Operating 
after being in the chamber over 800 hours. (S) 


signal tones and the rotation rate of the radar an- 
tenna operating on an unstable satellite can produce 
the results recorded on DISCOVERER Xxxitl. An in- 
tensive investigation has been made and changes 
Proposed to the command beacon Circuitry and 
operating procedures which will minimize this kind 
Of problem. (S] bs 


© Analysis of data indicates that sub-normal tem- 
peratures caused erratic Operation of the gas jet 


| control valves and resulted in the rapid expenditure 
OF control gas. Temperature pickups located near 
some of the valves recorded below zero tempera- 


tures. This is considerably colder than temperatures 
recorded on previous DISCOVERER flights and prob- 


simulation of the conditions demonstrated that the 
observed satellite behavior could have been caused 
by sluggish, sticky operation of the control valves. ; 
To prevent a recurrence of this difficulty on subse- 

quent DISCOVERER satellites, control valves will be 
















coated with a heat absorbent material and will be 
wrapped with thermostatically controlled electric 
blankets. {S) 

© Additional accelerometers installed on DISCOYV- 
ERER XXitl! isolated the particular point on the 
vehicle where maximum 20 cycles-per-second longi- 
tudinal oscillations occur. The magnitude on this 
flight, however, was less than experienced on pre- 
vious MB-3 Block 2 flights. (S) 


Technical Progress | 
Second Stage Vehicles 


© Production of XLR-81Ba-9 engines at the Bell 
Aerosystems Company has been practically halted 
because of a substantial stretch-out in engine deliv- 
ery requirements by Lockheed Missile and Space 
Division. (S) 


© All firings of the XLR-81B0-9 rocker engine 
reliability test Program have been completed. Forty 





tests were conducted at Bell Aerosystems Company, 
ten were restart and thirty were full-duration firings. 
Twenty-five restart firings were made in an Arnold 
Engineering Development Center altitude chamber. 


The tests were satisfactory and demonstrated a 


major component life for in excess of specification 
requirements. (C) 


Geophysical Research Directorate Experiments 


© the first of the new modules to be used for 
carrying Geophysical Research Directorate instru- | 
ments for measuring the space environment is at 
Vandenberg Air Force Base awaiting launch on 
DISCOVERER XXIV. This module includes a cosmic 
ray monitor, micrometeorite detector, two atmo- 
spheric density gages ond associated electronics. 
The equipment is powered by the satellite vehicle 
Power supply and data is transmitted by the vehicle's 
telemetry.system. (C) : | 





~~ 


© = This is the first of several modules scheduled for 
flight on DISCOVERER satellites in a program de- 
signed to utilize the weight carrying capability avail- 
able on some flights for space research purposes. 
The modules replace the engine access door and are 
designed with universal mounting rails upon which 
a variely of instruments can be mounted. Nearly all 
units and wiring are mounted on the modules so that 
installation and removal can be accomplished with 
minimum interference to Prelaunch operation. (C) 


Facilities 


© Conversion of Vandenberg Air Force Base Com- 
plex 75-1 is proceeding according to the recently 
revised activation schedule. All facility-type modi- 


fications have been completed. Leak checks, single 
Propellant flow tests, and simultaneous liquid oxygen 
and fuel flow checks have been successfully accom- 
Plished. The pad should be activated in time to 
Permit the launch of DISCOVERER XXIV late in May. 
This pad has been converted from a THOR IRBM 
facility to a DM-21/AGENA facility. The equipment 
being installed is of an improved design which will 
Permit faster, more reliable launch operations. (C) 


e Modemization of DISCOVERER launch pads 4 
and 5 of Complex 75-3 including installation of new 
propellant transfer sets and up-dated launch control 
system equipment has been started. No launches are 
scheduled from these pads until June. (C) 
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ef a euecTRONC EQUIPMENT 
PRIMARY LENS _» DETECTOR ARRAY | 
RY _ BOOSTER—ATLAS ICBM 
THERMAL Weight—Dry 15,100 
RADIATOR Fuel, RP-} 74,900 
Oxidizer (LOX) 172,300 
GROSS WEIGHT (Ibe.) 262,300 
Engine—MA-2 
Threst (ths. vac.) Boos? 236 B00 
Sustainer 82,100 
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PROGRAM HISTORY 


The MIDAS Program was included in Weapon System 
T17L when WS 117L was transferred to the Ad- 
vanced Research Projects Agency. ARPA subsequenily 
separated WS 1171 into the DISCOVERER, SAMOS 
and MIDAS Programs, with the MIDAS objectives 
based on an infrared early warning system. The 
MIDAS (Missile Defense Alarm System) Program was 
directed by ARPA Order No. 38, dated 5 November 


1958 until transferred to the Air Force on 17 Novem- 


ber 1959. The Air Force directed that the program be 
continued under the technical guidance of the ARPA 
Order and approved the MIDAS R&D Development 
plan dated 15 January 1960. This plan was a “mini- 
mum essential” program directed toward the satellite 
vehicle and proof of the feasibility of infrared detec- 
tion capabilities. it provided for ten test launches, 
two from the Atlantic Missile Range and eight from 
the Pacific Missile Range. Subsequent authorization 
was obtained to utilize two DISCOVERER flights 
(designated RM-1. and RM-2) to carry background 
radiometers in support of MIDAS. 


A program of complete system development, includ- 


ing the ground environment of MIDAS, has been sub- 


mitted to the Department of the Air Force and has 


been approved in principle and- objective. The launch 
schedule of that program, 31 March 1961 MIDAS 


R&D Development Plan, is shown on page B-5. Au- 


thorization has been received to initiate action imple- 
menting the plan with reconsideration for approval 
to be accomplished subsequent to a successful test 
launch in 196]. 


TECHNICAL HISTORY 


The MIDAS infrared early warning payload is engi- 


neered to use a standard launch vehicle configura-_ 
tion. This consists of an ATLAS missile as the first 


stage and the AGENA vehicle, powered by a Bell 
Aircraft rocket engine as the second, orbiting stage. 
The final configuration payload weight will be 


approximately 1,000 pounds. 


The first two R&D flights used the AGENA “A” and 
ATLAS “D" vehicle Programmed to place the pay- 
load in a circular 26] nautical mile orbit. Subsequent | 
R&D flights will utilize the ATLAS “D"/AGENA “B’ 
configuration which will be programmed to place 
the payload in a circylar 2,000 nautical mile polar 
orbit. 

















































MIDAS ALARM EMPLOYMENT 


~~ 


OTHER Us 
GOVERNMENT AGENCIES 


NOTE: The Air Defense Com- 
mand will operate the MIDAS 
System under the operational 
control of CINCNORAD. 


PRESIDENT OF U.S, 
DEPARTMENT OF DEFENSE 


ane oe | ee OTHER ALLIED 
MIDAS OPERATIONS CENTER GOVERNMENTS 


MIDAS TRACKING & - 
CONTROL CENTER ‘ 
READOUT STATIONS | | 


3 SPACE VEHICLE NETWORK 


The MIDAS system is designed to provide _ stations transmit the data directly to the 
continuous infrared coverage of the Soviet MIDAS Tracking and Control Center where 


Union. Surveillance will be 


eight satellite vehicles in accurately posi- 
tioned orbits. The Grea under surveillance 
must be in line-of-sight view of the scanning 


conducted by it is Processed. It is then displayed and 
evaluated in the MIDAS Operations Center, 
If an attack is determined.to be underway, 


satellite. The system is designed to accom. the intelligence is communicated to a central 
Plish instantaneous readout of acquired Department of Defense Command Post for 
data by at least one of three strategically _—_—relay to the President and all national 


located readout stations. 






The readout retaliatory and defense agencies, 
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ad | Flight History 
MIDAS Launch ATLAS AGENA : | 
No. Date No. Ne. Remarks 


Launch Schedule 


[ 26 Februa 29D 1008 Did not attain orbis ; : 
ry ro because of ; failure during 
I! 24 May 45D = «1007. | Highly successful. Performance wish respect to pro- 





RM-1 20 December DISCOVERER Vehicle Bait, satellite oscillations, sufficient data wore 





RM-2 18 February DISCOVERER Vehicle AL chennels fenctionad properly and valid date were 
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DISCOVERER vehicles carrying MIDAS radiometric payloads 


¥*& Attained orbit successfully @ Failed to attain orbit 


B-5 





Facility Equipment* Flight Function | | 

Satellite Test Center | ABCDEP Operations control, orbit computations and predictions, initi- 

| ation of commands to satellite (via tracking stations), process 
payload data. | | 
Vandenberg AFB ABCEFGHIJKLMP Ascent and orbital tracking; telemetry reception; trajectory 
Tracking Station computations; command transmission; reception recording 
. and processing of payload data. | 

Downrange Telemetry GHIJNO Tracking and data reception during ascent, (Three ships are 

Ships available for this function. Equipment is typical.) 

Hawaiian Tracking BEFGHJ Orbital tracking, telemetry reception, payload data reception. 

Station , 

AMR HJ Orbital data reception. 

New Hampshire ABCEFGHIJKLM _ Orbital tracking; telemetry reception; command transmission; 

Station reception, recording and transmission of payload data. 

African Tracking BEGJ Telemetry reception and recording during second burn, 

Station , * | 

North Pacific BCEHKMP Satellite and Payload data reception, command transmission. 

Station | | | 

Kodiak Tracking FJ Orbital tracking. 

Station | 

Mugu Tracking BEFGJ Tracking and telemetry reception. 

Station 








"MIDAS GROUND SUPPORT FACILITIES 


NOTES: 1) In addition to equipment listed, all stations have inter- and intra-station 
communications equipment and checkout equipment. ; : 


(2) Equipment listed is either 


Presently available or planned and approved 


| for procurement. 
“Equipment | - 


A. 


ZTO™mMone 


General Purpose Computer(s) 
and Support Equipment 
Data Conversion Equipment 


.PICE 


Master Timing Equipment 
Control and Display Equipment 
VERLORT 


- VHF FM/FM Telemetry Station 


PAM FM Ground Station 





Doppler Equipment 
VHF Telemetry Antenna 
UHF Tracking ond Data Acquisition 
Equipment (60 foot F&D Aatenna) 
_ UHP Angle Tracker 
UHF Command Transmitter 
. APL Doppler Equipment 
- SPQ-2 Radar 


Midas Payload Evaluation 
ond Command Equipment 


ioe 


*OZEF 
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at | 7 Flight History — 
MIDAS Launch ATLAs AGENA | | : 
No. Date No. No. . Remarks 





Launch Schedule 










<1] >[e P=; 


1 26 Febru 29D 1008 attain. orbi 

- ary ATLAS/ ACA because of 4 failure duving 

ee Fy HM 24May = 45D. 1007 Highly successful. Performance with respect to ino. 

Red rs fracemed S was Oatstendéng. Useful 

go | | mfrered data were observed end recorded. | 
aes RM-1 20 December DISCOVERER Vehicle Despite satellite oscillations, sufficient date 

IN : Obtained for evalaaion of wien date Infor. 









RM-2 18 February DISCOVERER Vehicle Au chanauels Foe 7 : 
| baited on six stably ober De. rend fate were 
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DISCOVERER vehicles carrying MIDAS radiometric payloads | 


¥& Attained orbit successfully = §@ Failed to attain orbit 
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—SEGREF— 


_MIDAS GROUND SUPPORT FACILITIES | 


Facility Equipment*. Flight Function 
Satellite Test Center ABCDEP Operations control, orbit computations and predictions, initi- 


Vandenberg AFB 


ABCEFGHIJKLMP 
Tracking Station 

Downrange Telemetry | GHIJINO 
Ships | 

Hawaiian Tracking BEFGHJ 
‘Station 

AMR | HJ 

New Hampshire ABCEFGHIJKLM 
Station | | : 
African Tracking BEGJ 
Station | 

North Pacific BCEHKMP 
Station | 

Kodiak Tracking Fj 
Station 

Mugu Tracking BEFGJ 
Station - 


ation of commands to satellite (via tracking stations), process 
payload data. 


Ascent and orbital tracking; telemetry reception; trajectory 
computations; command transmission; reception recording 
and processing of payload data. 


Tracking and data reception during ascent. (Three ships are 
available for this function. Equipment is typical.) 


Orbital tracking, telemetry reception, payload dato reception, 


Orbital data reception. 


Orbital tracking; telemetry reception; command transmission; 
reception, recording and transmission of Payload data. 
Telemetry reception and recording during second burn. 
Satellite and payload data reception, command transmission. 


Orbital tracking, 


Tracking and telemetry reception. 


NOTES: (1) In addition to equipment listed, all stations have inter- and intra-station 
_ communications equipment and checkout equipment. 


(2) Equipment listed is either presently available or planned and approved 


for procurement. 


*Equipment 


A. General Purpose Computer(s) 
and Support Equipment 

Date Conversion Equipment 
PICE 

Master Timing Equipment 
Control! and Display Equipment 
VERLORT 

- VHF FA/FM Telemetry Station 
PAM FM Ground Station 


ZT QA™ Mons 





Doppler Equipment 

VHF Telemetry Antenna 

UHF Tracking and Data Acquisition 
Equipment (60 foot F&D Antenna) 
UHF Angle Tracker 7 

UHF Command Transmitter 

APL Doppler Equipment 

- SPQ-2 Rader 


Midas Payload Evalyation 
and Command Equipment 


POZEF zLe 
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Monthly Progress — MIDAS Program 
Program Administration 


e On 24 April representatives from the Space 
Systems Division (SSD) briefed the AFSC on the 


MIDAS R&D Development Plan, dated 3] March. 
The plan received Command approval and 

























—SEGRE—— 


of the Weapons Board, Hq USAF, Authority has 


Ballistic Missiles and Space Committee. _ (U) 


Technical Progress 
Boosters | 


© ATLAS 97D is installed on Pt. Arguello Pad No. 
2 and is being used to complete stand and APCHE 
validation checks. The booster is also being pre- 
pared for final validation for flight which begins 
on the AGENA “on-stand” date. Booster progress is 


satisfactory to support the launch schedule of 
MIDAS ffl. (U} | 


Second Stage Vehicles — 


© MIDAS Il, launched from the Atlantic Missile 
Range on 24 May 1960, was tracked by the Hawai- 
ian Tracking Station on pass 5054, 20 April 1961, 
and pass 5070, 21 April, for a total of 21 min- 
utes and 43 seconds of auto-track with a TLM-18 
Gntenna. The SAPUT (Solar Auxiliary Power Unit 


Telemeter) was still operating normally with a signal 
strength of four microvolts. ({U) 
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© The AGENA vehicle for MIDAS Hil is at Vanden- 
berg Air Force Base undergoing prelaunch Operations 
in the missile assembly building. System testing, which 
was delayed because the vehicle could not satisfy 
the requirements for low data-link noise, was re- 
_ Sumed on 27 April and should be completed early 
in May. During the delay, the vehicle was removed 
from Complex 2A while validation checks were 
completed on the guidance system. The vehicle is 


scheduled to be delivered to the launch pad in 


mid-May with the launch scheduled for early June. 
The launch delay of over two months since the 
_ first of the year has been caused by vehicle sub- 
system checkout problems. Delays in construction 


and installation and checkout of ground station _ | 


equipment have also caused slippages. (S) 
¢ The AGENA vehicle for MIDAS IV is nearing 


completion in the systems test area at LMSD, Sunny- | 


vale. Technical: problems delayed completion of the 
final integrated systems check. This vehicle is sched- 
uled for shipment to Santa Cruz Test Base early in 
May for vehicle flushing and then to Vandenberg Air 
Force Base for a scheduled mid-July launch. This 
launch could be delayed because of conflict with 
SAMOS vehicle 2120 in Complex 2A in the Vanden- 
berg Air Force Base missile assembly building. 


Figure 2, Checking MIDAS payload systems re- 
pone (below) at Vandenberg Air Force Base. 

be scanner wuit is being exposed to sunligh? ond 
the is bes, console recorder, 









Infrared Scanners 


© The payload for MIDAS Ill is now at Vanden- 
berg Air Force Base undergoing final testing prior 
fo mating to the vehicle. The payload for MIDAS 
IV is also at Vandenberg and will be checked for 
use in the field tests to Prove compatibility between 
the payload and the ground presentation units prior 
to being tested and maintained as a spare for 
MIDAS Il. (C) 


© The design and development of an. infrared 
detection payload as a backup to the Series [V 
payload design has been awarded to Baird-Atomic, 
Inc. The basic Series iV payload is being developed 
by the Aerojet-General Corporation. (C) 
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e A contract. was awarded fo } 
Waltham, Massachusetts, for the development and 
product engineering of lead-sulfide detectors for 


the MIDAS Program. {U) 
Background Radiometer Flights 





e A series of high-altitude U-2 flights were com- 


pleted from Eielson Air Force Base, Alaska, to obtain 
terrestrial radiation and horizon measurements 
under Arctic conditions. Similar flights to gather 
data under tropical conditions are underway at 
Patrick Air Force Base, Florida. The first of the 
background radiometer flights, which were con- 
ducted from Edwards Air Force Base, were com- 
pleted in March. (C) 


System Development 


e 6A system design emphasizing data Processing 
for the MIDAS operational system is being prepared 
for the Space Systems Division by MIT Lincoln 
Laboratory. During a coordination frip of 20-21 
April, Lockheed representatives briefed Lincoln 
Laboratory personnel on: launch considerations, 
recent results of orbital radiometric measurements, 
and a simplified MIDAS system configuration. Sim- 
plification is being investigated to facilitate manu- 
facture, operations and launch. A proposal is being 
prepared on this system. Analyses and descriptions 
of the Series fil MIDAS system are also being pre- 


nfrared Industries, 





SECRET 


pared for inclusion in an engineering analysis report 


_ which will be published shortly. (U) 


Aerospace Ground Equipment 

© The T-29 fly-by aircraft which is supporting the 
New Hampshire Tracking Station activation has had 
the equipment installed and is supporting the 
checkout. The T-29 aircraft from Edwards Air Force 
Base had been supporting the New Hampshire 
activity until the second T-29 arrived at Hanscom 
Air Force Base. (U} 


© Space Systems Division has submitted the MIDAS 
AGE requirements for Pt. Arguello Launch Complex 
No. 2 to LMSD. These requirements covered the 
aspecis of the MIDAS Program requisite to accom- 
plishment of the Category Il (AFR 80-14) Systems 
Test. The contractor was requested to report imme- 
diately whether this would have a significant effect 
on either the costs or schedules previously planned 
for the complex. (C) 


© = Installation and checkout of Aerospace ground 


equipment in launch complex and tracking facilities, 
which will support the MIDAS Ii! flight is scheduled 
for completion late in May. By mid-May, the com- 
puter program at the Vandenberg Tracking Station 
will be fully operational and technical integration 
of the PICE at the New Hampshire Station will be 


complete. (C) 








: ” . 
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Facilities | © _A Breliminary review (in progress) of the New 
e Plans and specifications for the Vandenberg — rye carrie ir ca ots a 
Air Force Base technical support facilities .will be authorized to proceed with the final design. (U) 
f rded to construction about , 7 
ape A ag Felis 226 ee = © Preliminary concept plans of the Ottumwa | 

May. aioe leaeas : Tracking and Control Center were reviewed on 27 
awarters building for the 6565th Test Wing has been April and comments furnished the architect-engineer. 
issued fo the construction agency with beneficial In-progress preliminary design plans are scheduled 


occupancy scheduled for late in July. (U) for a review on 5 June. {U) 





wre 4. Comstruction progress at the Southeast. Africa Sraching station 
slantic Missile Reage Station 13) sear Pretoria, bis station will be ready 
record AGENA second bure date os the MIDAS Ill Might. 


B-10 . 
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The ADVENT Program will investigate the feasibility 
of using satellites in synchronous orbit as instantane- 
ous repeaters for microwave radio communications. 
A satellite vehicle station in synchronous equatorial 


TACKLE and DECREE) was initiated in May 1959 by 
Amendment No. 1 to ARPA Order No. 54. Phase | 
(STEER) was given Priority in order to. demonstrate 
the feasibility of Providing an early UHF communica- 
tions capability for positive contro! of the SAC strike. 
forces. Space Systems Division (SSD) was given re- 
sponsibility for the design, development, and flight 
_ testing of the complete system, including: launch, 
satellite tracking and control, and necessary support 
facilities and ground equipment. Aeronautical Sys- 
tems Division (ASD) and the U.S. Army Signal Re- | 
search and Development Laboratory (USASRDL) were 
delegated responsibility for the development of the 
communications subsystem for Phase | and Phases I] 
and Iil, respectively, | | 
Figure 1, Proposed Satellite with 


fettisonable faivia mounted on 
CENTAUR second Stage, | 
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No. 54 reoriented the program. The research and 
development effort Previously directed toward 
providing a ground-to-satellite-to-aircraft UHF com- 
munications capability for the SAC strike forces was 
cancelled. A single integrated ADVENT Program for 
the development of a 24-hour microwave communi- 


cations satellite replaced the former STEER, TACKLE — 


and DECREE Programs. 


On 15 September 1960, the Secretary of Defense 
transferred over-all management responsibility for 
the ADVENT Program from ARPA to the Department 


of the Army. The development responsibilities of | 


SSD and USASRDL were retained essentially status 
quo. The Army was given responsibility for funding 
and for over-all Systems engineering to provide 
guidance and a basis upon which detailed design 
data can be evolved by SSD and USASRDL. 


PROGRAM OBJECTIVES 


The primary ADVENT objective is to demonstrate the 
feasibility of achieving a military system for micro- 
wave, communications (surface-to-surface) employing 
satellite repeaters in 24-hour equatorial orbit. The 
feasibility of placing a satellite in predetermined 


eee; 


Launch Schedule 






Funded B: 


C2 


In April 1960, Amendment No. 5 to ARPA Order 





position in a 19,300 nautical mile equatorial orbit 
must be demonstrated. The feasibility of being able 
to stabilize the satellite, contro! its attitude and orbit, 
and keep it on station within the required tolerances 
must also be demonstrated. The satellite must be 


_ capable of providing broad band communications on 


a real time basis at microwave frequencies. The Pro- 
gram Plan is based upon the design of a single con- 
figuration of a final stage vehicle compatible with 
launching by either AGENA “8” or CENTAUR second 
stage boosters. 


The ADVENT Program will consist of the following 
flight tests, launched from the Atlantic Missile Range: 


Phase One. Three ATLAS/AGENA “B’ flights, 
nominal 5,600 nautical mile orbits, beginning March 
1962. 


Phase Two. Two flight tests, using payload space 
on NASA ATLAS/CENTAUR research and develop- 
ment flights numbers 9 and 10, April and June 1963. 


Phase Three. Five ATLAS/CENTAUR flights 
launched into 19,300 nautical mile equatorial orbits, 
beginning July 1963. 


ATASIACENA TL ATIASEENTAUR 
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Monthly Progress — ADVENT Program 


Technical Progress : 
Booster Vehicles 


© A four part wind tunnel program has been de- 
veloped for the ADVENT Phase ! vehicles. it consists 
of the following: 


1. The first part will be carried out in conjunction 
with NASA. They have agreed to add the AGENA 
configuration of ADVENT to their studies of turbulent 
flow around the hammer-head fairing in the tran- 
sonic velocity region. This is a “state-of-the-art 
development program and will have no financial 
support from the ADVENT Program. The model for 
these tests has been completed by Lockheed Mis- 
sile and Space Division and has been delivered to 
the Ames Research Center for instrumentation. The 
tests are scheduled to start early in May. {U) 


2. The second part is a more complete transonic 
test to be held in the Langley Research Center's 8- 
foot tunnel with two models, a 1/29th scale pressure 


7 model and a 1/35th scale force model. (U) 


3. The third part consists of supersonic testing in 
the Lockheed four-foot tunnel using the same models 
as the second part. (U) 


4. The last part is g ground wind test for on-stand 
conditions, This. portion of the series is still under 
discussion and will be coordinated with Convair 
and Aerospace. Preliminary discussions indicate that 
the tests could be conducted in the Ames Research 
Center's nine-foot Pressure tunnel during August or 
September. Assignment of test responsibility is under 
review. (U) 


@ AGENA B design and manufacture are essentially 
on schedule with Components for the first vehicle due 
to be completed by mid-June. Because of the excel- 
lent progress made on the ATLAS/AGENA configu- 
ration, a design freeze of the Phase | booster and 
satellite has been instituted. (U) | 


© A revised Program Plan, Preliminary Design 
Report, ADVENT/AGENA Specification, Preliminary 
Reliability Estimate, and Structural Test Plan have 
been published and released. Inputs have also been 
received from Lockheed for trajectory studies and 
the Program Requirements Document. (U) 
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¢ Convair's Proposal and Program Plan for AD- 


_VENT/CENTAUR has been reviewed by the Space 


Systems Division and Aerospace Corporation. Com- 
ments have been forwarded to the CENTAUR pro- 
curement office. (U} | 


Final Stage Vehicle 


_© Representatives from the Space Systems Division, 


General Electric, Philco and Aerospace Corporation 
discussed the security aspects of the Tracking Tele- 


metry and Control Subsystem with the National 


Security Agency (NSA) on 22 March. NSA advised _ 
that the General Electric Missiles and Space Vehicles 
Department (GE/MSVD} electronic code generator 
logic. circuitry was not crypto secure. Aerospace 
Corporation provided NSA with additional details 
on the TTC subsystem. On 4 April, the group revisited 
NSA and were provided with a code generator 
circuitry which NSA considered crypto secure. This 
circuitry was considered inadequate for ADVENT 

Program use since there was no re-start Provision if 
some malfunction caused the missing of bits. NSA 
renewed their study and on. 18 April provided a 
code generator circuliry which Provided a re-start. 
capability and is also considered crypto secure. (C) 


e Areview of the propulsion subsystem was made 
on 4 April. Representatives of GE/MSVD, Aerospace 
and the Space Systems Division visited Marquardt, 
the propulsion subsystem contractor, on 5 April. The 
Progress on thrust nozzle design, tank design, and 
fuel expulsion methods was reviewed in detail. (U) 


Tracking, Telemetry and Command 


@ The second Technical Direction meeting of Space 
Systems Division, Aerospace, and Philco was held on 
4 April at Aerospace. Items reviewed, on which 
actions were initiated, were: Kaena Point facilities 
and antenna modification and operation; Satellite 
Test Center integration, general design review, speci- 
fication tree and specification up-dating and review 
of action items from the previous meeting. (U) 


© A General Electric, Aerospace, Philco interface 
Meeting was held at Philco Westem Development 
Laboratories on 20 April. Arrangements were made 
between Phiico and General Electric regarding com- 
patibility and checkout testing of the ground equip- 


ment and the final stage vehicle equipment. (U) 











BOOSTER SUPPORT PROGRAMS 
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Figure 1. 


ABLE 
(left) of four-s 











The ABLE series of space probes was initiated with 
ABLE-1- program in March 1958. This program, 
undertaken by AFBMD under direction of the 
Advanced Research Projects Agency, had as its 
over-all objective, the acquisition of data on the 
extra-terrestrial space environment. The design and 
construction of a four-stage space vehicle was initi- 
ated. The vehicle, consisting of a THOR IRBM first 
stage, an ABLE second stage, ABL-248 solid propel- 
lant third stage and the satellite vehicle fourth stage 
was successfully demonstrated in the fall of 1958. In 
_ October 1958, the National Aeronautics and Space 
Administration, given cognizance over the space 
exploration effort, authorized the ABLE-3 and ABLE-4 
Programs. General objectives included the demon- 
stration of vehicle and communications capability 


and performance of scientific research experiments | 


over interplanetary distances. An extensive network 
of ground support stations was simultaneously estab- 
lished, the most powerful of which is the 250-foot 
antenna at the Jodrell Bank Experimental Station, 
University of Manchester, England. Central control 
and data computation is accomplished at the Space 
Navigation Center, Los Angeles, California, and 
other military and NASA centers assisting in 
tracking and telemetry according fo the specific 


requirements of each mission. The ABLE-4 program 


led to the development of a space booster utilizing 
the ATLAS ICBM as the first stage, providing a 
greatly increased payload capacity. A hydrazine 
engine with multi-start capability was developed for 





figure 2. ABLE-3 third stave 
perload (above) with 5 
paddies fully ¢ Drawi 


of extremel elliptical orbhe 
phrvliaad by ABLE-3 (EXPLORER 
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the ATLAS boosted vehicles to permit mid-course 
vernier control and to provide controlled thrust to 
inject the vehicle into orbit about another planet. 


Under the ABLE-3 and 4 programs, a solar cell power 


supply system was developed and extensive original 
design of satellite vehicle command, telemetry, and 
communication equipment was accomplished, _ 

ABLE-1—The ABLE-] program consisted of three 
flights with the object of placing a payload within 
the moon‘s gravitational field. The ABLE-] four-stage 
vehicle consisted of three booster stages and a ter- 
minal stage composed of eight vernier rockets, an 
orbit injection rocket {solid propellant TX8-6) and a 
payload. The booster stages were THOR first stage, | 
Advanced Re-entry Test Vehicle {AJ10-101 engine). 
second stage, and a third stage utilizing the ABL 
X-248-A3 solid Propellant rocket engine. The first 
lunar probe was launched on 17 August 1958. The 
flight was normal until 73.6 seconds after liftoff when 
a turbopump bearing failure caused the booster to 
explode. The second lunar probe was launched on 
10 October 1958. Although the Payload did not 
reach the vicinity of the moon, a maximum altitude 
of 71,700 statute miles was attained and useful sci- . 
entific data were obtained from the instrumentation. 
The third lunar probe was launched on 8 November 
1958. Because the third stage failed to ignite, the 
maximum altitude attained was 970 statute miles. 
The primary program objectives, obtaining scientific 


data in cislunar Space, were achieved by the Octo- 
ber flight, 
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2. The first study of dumping and filling of outer 
Van Alten radiation belts during a magnetic 
‘storm. 

3. The first still TV photo of earth from a satellite. 

4. The first computer (T elebit) operating in space 
with instrumentation. 

5. The first direct flux measurements of low- 
energy electrons in the outer radiation belt. 

6. Discovery of large electrical current system in 
the outer atmosphere. | 

7. Discovery of betatron acceleration in outer 
atmosphere. 

It is believed that the satellite, while yet in orbit, is 
incapable of generating sufficient power for trans- 
mitting signals due to solar paddle damage suffered 
during initial paddle extension and the resultant un- 
favorable sun “look’’ angle. 


ABLE-4 ATLAS—This vehicle differed from the 
ABLE-3 primarily in that an ATLAS ICBM was used as 
the first stage instead of a THOR IRBM, permitting 
installation of a hydrazine engine for midcourse 
velocity corrections and to accomplish the ejection 


of the satellite into lunar orbit. The unsuccessful 
launch of the ABLE-4 ATLAS occurred on 26 Novem- 
ber 1959. Structural breakup resulted in the third 


Figure 3. ABLE-4 ATLAS vebicle con- 
guration drawing and photo of vebicie 
installed on Atlantic Missile Range 
launch stand 12. . 


ABLE-3 — This four stage flight vehicle was launched 
from the Atlantic Missile Range on 7 August 1959. 
The vehicle consisted of a THOR booster, a second 
stage using the AJ10-101A rocket engine, a third 
stage powered by the ABL-248-A3 engine, and a 
fourth stage consisting of the payload and an injec- 
tion rocket. In addition to carrying a highly sophis- 
ticated payload, the ABLE-3 (EXPLORER Vi) flight was 
used to demonstrate the validity of the ABLE-4 vehi. 
cle and component configurations. All phases of the 
launching were successful and the advanced scien- 


‘tific observatory satellite was placed in an extremely 


elliptical geocentric orbit. Trajectory and orbit were 
essentially as predicted with deviations in apogee 
and perigee well within the range of expected values. 


The payload was the most sophisticated to have 


been placed in orbit by this nation at the time and 
contained provisions for conducting 13 experiments 


_in space environment and propagation. A wealth of 


valuable data was obtained from satellite telemetry 
until the last transmission was received on 6 October. 


Among the significant achievements of EXPLORER 


VI were: 


1. The first comprehensive mapping of Van Allen 


radiation belts. 
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stage and payload parting from the vehicle approxi- 
mately 48 seconds after launch. The ATLAS per- 
formed as planned over its enfire powered flight 
trajectory. The trajectory of this flight, from the Atlan- 
tic Missile Range to the vicinity of the moon, was 
established to achieve the tightest possible circular 
lunar orbit consistent with the highest probability of 
success. The final burnout conditions were to have 
provided an inertial velocity of 34,552 feet per 
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Figure 4. PIONEER V satellite vebicle shows in 
‘orbital fe ition. T bis solar satellite was launched 
from ic Missile Range on 11 March 1960. 
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D. Satellite Vehicle 
Gross Weight 3 
Gross Weight [Burnovt) 
Specific impulse (vac) 
Thrust (vac) 


C. THIRD STAGE ABL 248-a9 
"+ Gross Weight 

Gross Weight (Sumout} 

Specific Impulse (vac} 

Thrust (vac) — 


B. SECOND STAGE AJ 10-107 
Gross Weight | 
Gross Weight (Burnout) 
Specific impulse (vac) 
Thrust {vac} 


A. FIRST STAGE ATLAS “p”’ 
Gross Weight 
Gross Weight (Burnout) 
Thrust (S. 1.) ‘ 
Specitic impulse {vac} Sustoiner 
Thevst (voc) Sustoiner 
Specific impulse ivac} Booster 
Specific impulse (S. 1.) Booster 





is shown in drawing ( 


second. The payload was designed to investigate 
_ space environment and propagation effects and to 
transmit crude television images of the far side of 
the moon. This was the first flight in which an ATLAS 


ICBM was used as the booster for a multi-stage space 


flight. 

ABLE-4 THOR —This vehicle was launched on 11 
March from the Atlantic Missile Range and succeeded 
in placing the PIONEER V satellite into a solar orbit. 
_ At its closest approach to the sun, the satellite will 
. Pass near the orbit of Venus, and return to intersect 
the orbit of earth at its greatest distance from the 
sun. The vehicle consisted of a THOR first stage, ABLE 
second stage with AJ10-10! ‘liquid fueled propul- 
sion system and an STL guidance system, and an 
ABL-248A-3, solid fuel third stage. The 95 pound 


payload tontains instrumentation for conducting 


scientific experiments related to magnetic field and 
radiation phenomena in deep outer space. At 0733 
hours EST, on 26 June, the last radio signal was 
received from PIONEER V. The transmitter has been 
operated throughout the three and one-half month 
period and has demonstrated that, except for the 
batteries, the communications link could have been 
maintained for a distance significantly greater than 
the 50 to 60 million miles originally estimated. Af 
the time of the last transmission the vehicle was 
22,462,000 miles from earth. 


Figure 5. ABLE-$ rebicle Compguraion drawing and 
slage and con ia (right). Trajectory of 
te’), | 
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Specification list. Third 


5 into lunar orbit 


PLANE 


SOLAR CELL 


PADDLE 


THIRD STAGE 


ENGINE 


LEGEND 


SEPARATION 


—=--~-= SATELLITE ORBIT OF MOON 


SUNLIGHT 
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Our knowledge of space, of the sun, and of the 


solar system has been substantially increased by 


the information transmitted by PIONEER Vv. Analysis 
of the data obtained during the satellite's journey 
into space has revealed the following major scien- 
tific discoveries: 


}. An interplanetary magnetic field exists with o 


steady magnitude of more than one Gamma 


and a peak of up to ten Gamma. This field 
fluctuates in a manner that is connected to 
solar flare activity. 


2. The planar angle of the interplanetary mag- 
netic field forms a large angle (about 90 
degrees) with the plane of the elliptic. 


3. The exospheric ring current of 25,000 miles 
diameter encircles the earth as a giant dough- 
nut at a distance of 40,000 miles from earth. 
The five million ampere current moves wesi- 
ward around the earth. 


' 4. The geophysical magnetic field extends at 
times to 65,000 miles and this field oscillates 
in intensity in the outermost exosphere. 


5. The sudden decrease in galactic cosmic rays 
(the Forbush decrease) always associated with 
large solar flares does not depend on the 
Presence of the earth's magnetic field. This 
unexpected discovery will require formulation 
of a new theory to explain the Forbush 

decrease. 7 | 

6. Penetration radiation in space is not limited 

fo the Van Allen belts. At least during pe- 
riods of sulor activity 5 to 50 Roenigens per 
hour are incident on the satellite. 


7. Energetic particles in the Van Allen radiation 
belts are not ejected directly from the solar 
wind. Some process for Particle acceleration 
“must exist in the belt. 


ABLE.5 


The ABLE-5 program provides for launch of two 
ATLAS-ABLE vehicles to place satellites into funar 
orbits late in 1960. A Proposed ATLAS/ABLE lunar 
Program was submitted to AFBMD by NASA on 
4 February 1960, following discussions between 
AFBMD and the NASA Goddard Space Flight Cen- 
ter in January. 


Program Objectives 


1. Place a satellite into lunar orbit with an apo- 
lune of 2,500 nautical miles and perilune of 1,400 
nautical miles, | 
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2. Maintain adequate earth-satellite communica- 
tions and establish communications parameters for 
future space probes. 

_ 3. Demonstrate effective guidance system per- 
formance, Particularly for the satellite vehicle. 

4. Successful conduct of payload experiments. 


Program Vehicle (Figure 5.) 

First Stage—ATLAS series D missile General Electric/ 
Burroughs Corp. Mod 3 guidance system. | 
Second Stage — ABLE vehicle with Aerojet-General 
AJ10-101A propulsion system. | 
Third Stage— Allegany Ballistic Laboratory ABL-248 
solid propellant rocket, unguided, spin stabilized by 
spin rockets fired at termination of second stage 
thrust. : 

Fourth Stage (Satellite Vehicle) — Space Technology 
Laboratories designed, incorporating an injection 
rocket capable of being restarted four times to in- 
crease payload velocity and two times to decrease 
payload velocity. The satellite also contains a telem- 
etry system (capable of continuous operation), four 
solar cell paddles, and scientific equipment for con- 
ducting the experiments. Satellite vehicle weight 
is 380 pounds. 


Launch and Powered Flight 


These vehicles will be launched from the Atlantic 
Missile Range on a true azimuth of 98.0 degrees. 
ATLAS performance parameters have been based 
on results obtained from Series “D* R&D flight 
tests. Parameters for ail four stages are shown on 
figure 5. Final burnout of ABLE-5A was programmed 
fo occur 23,971,428 feet from the center of the 
earth at an inertial velocity of 34,051 ft./sec. Final 
burnout for ABLE-5B was Programmed to occur 
23,927,683 -feet from the center of the earth at 
an inertial velocity of 33,901 ft./sec. | 


Orbital Characteristics — ABLE-SA 


Major Axis ................ 0.3470 x 10° feet 
Eccentricity ...... 0... eee. 0.190 
Orbital period .................. - 575 minutes 
Apolune Somaithe aiecaeeed 2660 nautical miles 
Perilune ................. 1,380 nautical miles 
Duration of eclipses . eabinp adic less than 90 minutes 
Orbital Characteristics — ABLE-SB 
Major Axis .......... «++.--0.33388 x 10° feet 
Eccentricity ........0.0000.0.000..... 0.1854 
Orbital period ................... 543 minutes 
Apolune ................. 2,318 nautical miles 
Perilune ................. - 1,300 nautical miles 

_ Duration of eclipses ..... ++. less than 90 minutes 
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Payload Experiment | 

Scintillation Counter and Pulse Height Analyzer 
— measure electron energy (greater than 100 KEV 
per particle) and proton energy (greater than 2.0 
MEV per particle). | 
fon Chamber and Geiger-Muller Tube — flux and 
rate data for electron particles (greater than 1.25 
MEV per particle) and proton particles (greater 
than 20 MEV per particle). 


Proportional Counter Experiment — measure in-| 


tegrated intensity of cosmic ray particles: electrons 
(greater than 12 MEV Per particle) and protons 
(greater than 75 MEV per particle). 


Spin Search Coil Magnetometer and Phase Com- 
parator — map the magnetic field (normal to ve- 
hicle spin axis) and investigate very low frequency 
secular magnetic field variations. Phase comparator 
circuit uses Spin Search Coil and Flux Gate inputs 
to determine magnetic field direction relative to 
-- inertial space. 


Fiux Gate Magnetometer — measure magnetic field | 


parallel to vehicle spin axis. 


Micrometeorite Flux and Momentum Experiment 
— count impacts of micrometeorites and interplan- 
etary dust particles on two differing thresholds. 


Plasma Probe Experiment — measure the energy 
and density of streams of protons having energies 
of the order of a few kilovolts per particle. 





Low Energy Scintillation Counter — measure the 
flux intensity of electrons above 50 KEV and pro- 
tons above 500 KEV. 


Solid State Detector ~ (carried on ABLE-5B in ad- 
dition to the above experiments) measure the flux of 
Protons of energies from 0.5 to 9 MEV. 


Atlantic Missile Range ~ track vehicle for first 12 
hours after launch (except for a three hour period 
starting a few minutes after liftoff), provide ATLAS 
guidance, provide first vernier correction for pay- 
load stage. | 


Manchester, England — track vehicle for 6 hours, 
starting 13 minutes after launch, provide second 
vernier correction for payload stage (and addi- 
tional corrections as required). 


South Point, Hawaii — track vehicle for 11 hours 
starting 6 hours after launch, transmission of com- 
mands, including vernier corrections as necessary. 
Other support stations that will track and record 
data from the vehide during periods of tracking 
by the primary stations include Singapore, Gold- 
stone, Millstone Hill, and NASA minitrack stations. 
Central control and data collection for the flight will. 
be accomplished at the Span Center at Los Angeles. | 


estes tenyuesesbusehsgustassnessssusstsesnvenenesce 


ABLE-5A — The vehicle configuration and trajec- 
| tory for this flight are given in Figure 5. The unsuc- 
cessful launch of the ABLE-5A vehicle occurred on 
25 September at 0713 PST. The launch had been 
Postponed for one day because of high winds and 
unfavorable weather in the launch area. The count- 
down was normal and the flight proceeded as 
planned through the completion of first stage oper- 
ation. Performance of the ATLAS booster was ex- 
cellent with all systems operating properly. ATLAS 
sustainer engine cutoff occurred 271.7 seconds after 
liftoff and Stage I/II separation occurred 1.5 sec- 
onds later. However, a malfunction occurred at 
second stage ignition, causing a substantial loss in 
thrust and subsequent loss of control, and as a 
result, the objectives of this flight were not met. 
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ABLE-SB — Technical difficulties with the ground 
support equipment caused a one-day postpone- 
ment of the flight. On 15 December, at 0110 PST, 
ABLE-SB was launched from the AMR. Powered 
flight appeared normal until approximately 67 sec. 
onds after liftoff. The flight test data indicate that 
all measured Parameters were normal until T plus 
66.7 seconds, when a transient was noted in the 
first and second stage axial accelerometers, fol- 
lowed by a decrease in booster liquid oxygen pres- 
sure. Film data show a change in flame pattern at. 
this time, followed by structural failure of the com- 
bined vehicle, resulting in impact 8-12 miles off 
shore. Examination of recovered structure revealed 
no second stage propellant leakage or combus- 
tion. The cause of the malfunction has not been 
determined. . 
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Monthly Progress — ABLE Program 
ABLE-5B Flight Analysis 


© Since the failure of ABLE-5B approximately 67 
seconds after liftoff on 15 December the ATLAS/ 


ABLE-SB Review Group, which consists of representa- _ 
tives from Aerospace, Space Technology Labora- 


tories, Aerojet, Rocketdyne, Convair, National Aero- 
ngutics and Space Administration, and the Space 
Systems Division has been charged specifically with 
the task of analyzing and evaluating data and con- 
ducting tests to determine mode and mechanism of 
failure of the ATLAS/ABLE-5B flight. The program 
established to accomplish this task has been con- 
ducted in three phases: (C} 


Phase I — Consisted of the collection, calibration, 
and analysis of all data to provide a common time 


basis, establish data validity, and determine the 


mode of vehicle failure. {C) 


Phase il — Consisted of analysis and evaluation 
of data to identify the mechanism(s) which could 
have caused the mode of failure as established in 
Phase |. (C) | | 


Phase Ill — Consisted of test programs designed 
fo prove the validity of the hypotheses telative to 
the mechanism(s) identified in Phase Ii. (C) 


e. On 15 February, the ATLAS/ABLE-5B Review 
Group completed Phase Il of the flight evaluation. 
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The Review Group has also completed Phase [il 
which consisted of some minor tests and recom- 
mended test programs designed to prove the valid- 
ity of the hypotheses relative to the mechanism(s) 
which could have caused the failure. The study was 
concluded with the completion of Phase lil and the 
Final ABLE-5B Failure Investigation Report is now 
being coordinated. Two hypotheses are being re- 
tained which could explain the mechanism of failure. 
These are: a failure of the ATLAS liquid oxygen tank 
as the first incident; or the loss of a portion of the 
Upper stages as the first incident which subsequently 
struck the ATLAS liquid oxygen tank, causing it to 
fail. The report states that initial failure of the LOX 
tank is the more probable cause. (C) 


¢ The ATLAS/ABLE-5B Final Mission Report is 
scheduled to be issued by 1 June 1961 and with 
this the ABLE-5 Program will be concluded. (U) © 


Facilities | 


© Equipment from the ABLE overseas tracking sta- 
tions is being retuned to McClellan Air Force Base 
to await disposition. Much of the equipment from 
the Singapore Station has been returned and the 
station has been deactivated. Pacific Missile Range 
personnel were trained in the operation of the 
South Point, Hawaii, station and on 3 April 1961, 
this station. was turned over fo the Pacific Missile 
Range. (U) . 
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A. THIRD STAGE—X-248 (Allegany Ballistic Lab.) j 





Thrust at altitude 3150 pounds 
Specific impulse (vac) 250 seconds 
Total impulse 116,400 Ibs/sec 
Burning Time 37.5 seconds 
Propellont Solid 

B. SECOND STAGE~AJ10-42 (Aerejet-General) 
Thrust ot altitude 7700 pounds 
Specific impulse (vac) 271 seconds 
Total impulse (min) 870,000 Ibs/sec 
Burning time 15 seconds 
Propelicat Liquid 

C. FIRST STAGE—THOR IRBM 
Thrust (s. 1.) 131,500 pounds 
Specific impulse (. |:) 248 seconds 
Specific impulse (vac) _ —- 287 seconds 
Burning time 138 seconds 

' Propetiant _ Liquid 


Figure 1. TRANSIT IA three stage flight vebicle, 


The TRANSIT Program consists of the flight testing 
of nine vehicles to: place 200-350-pound satellite 
paylonds into circular orbits of 400 to 500 nautical 
miles..The program is designed to provide extremely 
accurate, world-wide, all-weather navigational infor- 
mation for use by aircraft, surface and subsurface 
vessels, particularly in relation to POLARIS missile 
firings. The ARPA Order for TRANSIT 1A was initiated 
in September 1958 and. amended in April 1959 to 
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Figure 2. Cut-away drawing of TRANSIT: 1A payload (NAV I). 
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TRANSIT 3A launched from Atlantic Missile Range 





"34 





add TRANSIT 18, 2A and 28 flights. The TRANSIT 
3A and 3B flights were initiated by a Navy MiIPR, 
dated 18 May 1960. Because of the successful 
TRANSIT 2A launch and excellent payload perform- 
ance the Navy has elected to launch TRANSIT 34 
rather than 2B. TRANSIT 2B was scheduled to carry 
the same type payload as was carried on the 2A 
flight. Subsequently, the Navy initiated requests for 


‘TRANSIT 4A, 4B, 5A and 5B. 


The program was originally authorized by ARPA 
Order No. 97-60, which assigned AFBMD responsi- 
bility for providing the booster vehicles, integrating 
payloads to the vehicles, and flight operations from 
launch through attainment of orbit. The TRANSIT 
project was transferred to the Navy on 9 May 1960. 
The Navy has now assumed both the administrative 
and technical responsibility for the TRANSIT pro- 


gram. Payload and tracking responsibility has been 


assigned to the USN Bureau of Weapons. Applied 
Physics Laboratory is the payload contractor. 
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SECOND STAGE — ASLESTAR (AJ10-104) 











| GREB 
Thrust (vacuum) 7900 pounds 
Specific impulse (vacuum) 277 seconds 
Burning time 295 seconde 
echt am 
PURST STAGE — THOR Inne SPIN TABLE 
Thrust (sec level) 182,000. pounds 
Specific impulse (sea level 247: seconds 
Burning time 163 seconds 
Propellant sees Oxygen INJUN 
TRANSIT 4A 
PAYLOAD 
bE ! ADAPTER 
_—— 
Ss ey Ablestar 
Figure 4. Payload arrangement for TRANSIT 4A hight. 
Figure 3. Two stage vebicle used for 
TRANSIT 1B and subsequent flights. 
Program Objectives | | 
|. Provide accurate navigational reference informa- Payload Description The TRANSIT 4A payload 
tion for POLARIS launches. is shown in Figure 4. The payload ‘consists of three 


2. Precise determination of satellite position by 
measuring the doppler shift of satellite transmitted 
radio signals. 


_ 3. Investigate the refractive effect of the ionosphere | 


on radio transmissions. 

4. Acquire additional geodetic and geographical 
data by precision tracking of the orbiting satellite. 
Flight Vehicles TRANSIT 1A was a three stage 
vehicle as shown in Figure 1. TRANSIT 1B and subse- 
quent vehicles are two stage vehicles as shown in 
Figure 3. 

Launch Plans All vehicles will be launched from 
Complex 17 at the Atlantic Missile Range. Launch 
azimuth will vary between 45.5° and 140° for each 
flight. 


separate assemblies and has a total weight of 300 
pounds. The TRANSIT payload (175 ibs) is the next 
step in the Navy Program to develop an operational 
navigation system. The payload is a short cylindrical 
shape as opposed fo the spherical shape of all the 
previous payloads. The new shape is closed to that 
which is proposed for the operational system pay- 
loads. The second satellite, the INJUN payload, 
{40 Ibs) is under the cognizance of Dr. Van Allen of _ 
the State University of lowa. It will perform radiation 
measurements. The third satellite (55 Ibs) is a Naval 
Research Laboratory. GREB with detectors to study 
solar emissions. There is also 30 pounds of inter- 
connecting structure consisting of a spin table to spin 
the GREB, springs to Separate the payloads, and 
supporting brackets for the launch phase. 
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Figure 4. Typical TRANSIT leonch trajectories showing fight 





Orbital Performance Achievement of program 
objectives is based primarily on measuring the 
doppler shift of satellite transmitted radio signals. 
During the first three months of flight, the four trans- 
mitters will be operated to obtain experimental con- 
firmation of the theoretical mathematical relationship 
between the frequency and the refractive index of 
. the ionosphere. Studies have shown that refraction 
effects on the doppler shift can be eliminated by 
using the transmission from two satellites. After four 
months of tracking the satellite by measuring the 
doppler shift of the satellite radio signal, the exact 
position of the satellite at any point in the orbit 


should be known. Using known orbital positions, 


ships and aircraft can then use satellite signals to 
- make analogous computations to establish accurate 
position. 
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@™ BOOSTER IMPACT 
36 INJECTION INTO ORBIT 


Ground Support and Tracking Stations The 
Navy Bureau of Weapons payload contractor pro- 
vides a system of payload tracking stations which 
obtain information for precise orbit determination. 
These stations are located in Maryland, Texas, New 
Mexico, Newfoundland and Brazil. First and second 
stage tracking and telemetry, and second stage 
guidance will be provided by the facilities of the 
Atlantic Missile Range. A mobile downrange tracking 
station will receive telemetry data and tracking 
information during the last portion of the second | 
stage Ablestar coast, re-ignition and second burn, 
payload spin-up and payload injection periods. This 
station was located in Erding, Germany, for the 
TRANSIT 1B flight, Punta Arenas, Chile, for the 
TRANSIT 2A and 3A and Pretoria, Union of South 
Africa for TRANSIT 3B. 
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XX° ORBIT INCLINATION ANGLES 








_ Launch, Schedule | | 


55 60 | 6i : 62 
SEALSTOINIOLYIF IMA IMiululalsfojnfofulejulalmfululalsfolnfoluleimialuly 


TRANSIT FLIGHT NUMBER 
4A 4B 7 
B | 












A 1B 2A uA B 
UTEEEE EY TTT BET TT 
i. v | 
ORBIT INCLINATION ANGLES A, 50° 8.67.5 C. 28.5 


% Altained orbit successfully | @ Failed to attain orbit 


TRANSIT | Thor Ablestar | 8 | | | 
Ne. Launch Date No. Ne. Remarks 


1A 17 September 136 — The three-stage vebicle was launched from Stand 
| I7A at the Atlantic Missile Renge. The payload was 
sot sejected into orbit, because the third stage motor 
| | failed to ignite. | a 
1B 13 Apral 257 002 . The Thor Ablester boosted satellite was Launched 
| from Stand 17B at AMR. The satellite was placed 
suto orbit. The Ablestar second stage (om its first 
fight test) fred, shut off, coasted, and then restarted 
| 9 Space. 
24 22 June 281 003 A dual payload, consisting of TRANSIT 2A plus 
| GREB (which studied solar emissions), was placed 
im orbit by the Thor Ablestar vebicle. A 
slosh problem, discovered im the second stage, bas 
been corrected, 
3A 30 November 283 006 TRANSIT 3A failed to achieve orbit when the first 
| | stage Thor shut down prematurely, after « failure 
su the main engine cutoff circuitry. Staging occurred 
and the second stage performed nominally until it 
| was cut off and destroyed by Range Safety. 
3B 21 February 313 007 = TRANSIT 3B was launched with only partsal success. 
| The Ablestar stage failed to vestert in space and the 
payloads did not separate. Although no definite cause 
bas. yet been determined, the counting device sn the 
Ablester programmer is considered the most probable 
cause of malfunction. 


; . . 
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Monthly Progress — TRANSIT PROGRAM 
Program Administration 


© On 4 April 1961, the Navy announced that be- 
couse of new payload developments, the status of 
the TRANSIT 5A and 5B launches had been placed 
in doubt. The THOR/Ablestar booster which was 
scheduled for launch as TRANSIT 5A in January 
1962, has now been rescheduled to support the 
ANNA Program’s first launch which is scheduled for 
late November 1961. The TRANSIT SB booster is 
Presently being held for a March 1962 launch but 
with an unspecified payload. Since the ANNA Pro- 
gram‘s funding, booster configuration, and basic 
characteristics are similar to the TRANSIT Program, 
the booster can be easily interchanged. (C) 


e At a Systems Coordination meeting held on 
8 March, BUWEPS stated that because of a Naval 
Research Laboratory payload problem, they desired 
that TRANSIT 4A be rescheduled from the week of 
8 May to the week of 29 May. The launch is now 
scheduled for 1 June. (C) 


© Because of other payload changes BUWEPS has 
requested that the launch of TRANSIT 4B be re- 
scheduled from the week of 24 July to the week of 
21 August. Since no stand availability problems were 
created, the launch was rescheduled. (Cp) 





@ The State Department has given approval for 
the TRANSIT Project to overfly land, as is necessary 
for a 67.5° launch from the Atlantic Missile Range. 
This approval permits the launch of TRANSIT 4A. (C} 


Technical Progress 
TRANSIT 4A 


© The booster vehicles for TRANSIT 4A are on 
schedule. The DM-21A, serial number 31 5, has been 
at the Atlantic Missile Range for over a month. The 
second stage Ablestar, serial number 008, was air- 
lifted to the Atlantic Missile Range on 24 April. All 
systems are presently on schedule except the move- 
ment of the downrange tracking station. The down- 
range tracking station will be moved from Pretoria, 
Union of South Africa to Puenta Arenas, Chile, as 
soon as project clearance is obtained for the move. 
Because of the project clearance problem, a twelve 
day delay is contemplated. However, no slip has 
been programmed as yet. (U) 


TRANSIT 4B - 


e The necessary effort for the incorporation of the 
BTL guidance system into the booster is proceeding 
on schedule. (U) 


© the orbit determination task for TRANSIT 4B and 
subsequent THOR/Ablestar launches will be per- 
formed at the facilities of the 6594th Test Wing at 
Sunnyvale, California. (U) 
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Project MERCURY represents the transitional threshold 
between this nation’s cumulative achievements in 
space research and the beginning of actual space 
travel by man. The Primary program objective is to 
place a manned satellite into orbit about the earth, 
and to effect a controlled re-entry and successful 
recovery of the man and capsule. Unmanned bal- 
listic trajectory and unmanned orbital flights will be 
used to verify the effectiveness and reliability of an — 
extensive research program prior to. manned orbital 
flights. The program will be conducted over a period 

of approximately four years. The initial R & D flight 
fest was accomplished successfully in September 

1959. The total program accomplishment is under 

the direction of NASA. The primary. responsibility 

of Space Systems Division to date consists of: (a) pro- 

viding 15 ATLAS boosters modified in accordance: 
with program objectives and pilot safety factors, 

and (b) determination of trajectories and the faunch- 

ing and contro! of vehicles through injection into 

orbit. 






























Major contractors Participating in the Space Systems 
Division portion of this program include: Aerospace 
Corporation, systems engineering and technical 
direction; Convair-Astronautics, modified ATLAS 
boosters; GE/Burroughs, ATLAS guidance equip- 
. Ment; and Rocketdyne, engines. All of these com- 
‘panies also participate in launch operations, special 
Studies and engineering efforts peculiar to Project 
MERCURY requirements, | 
\ 















The MERCURY astronomical symbol (3) 
with the “R” for Reliability will be at- 
tached to those components and missile end 
stems which bave been selected and accepted 
for use in boosters sdentified for Project 
MERCURY, . 
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General Sequence of Events for MA-4 Flight (Orbital) 


Following an initial hold of ether 2 or 4.25 seconds, the vehicle will liftoff Ailontic 
Missile Range Stand 14. Upon a General Electric ground guidance command the booster 
engine will shut down end staging will occur. Twenty seconds alter booster staging, 
the pylon ring separation explosive bolts fire, the pylon clomp ring Is seperated, and 
the escape rocket is fired separating the pylon from the copevie. The svstainer engine 
accelerates the capsule to the predetermined velocity. The sustainer and vernier engines 
will shut down wpon grovad guidance command and the copsule separation explosive 
bolts will fire. The posigrode rockets will fire and separate capsule from the booster. 
After five seconds of damping the cupeule initiates a 180° yow maneuver and pliches 
to a 34° blunt-end-forward attitude. The capsule will mointala a 34° attitude through- 
out its orbit. At @ specified time the Automatic Stabilization and Control System is 


commanded from the greund fo start the orientation mode. If the copevie is in the 


Proper cttitude the retre-rockets fire. Sixty seconds after retro-fire the retro ond 
pesigrade package will be jettisoned and the capsule will asume a re-entry attitude, 
When the capesie has descended to 21,000 feet, the drogve parachute is deployed. 
At 10,000 feet, the drogve purachete ond antenna fairing will be jeiticoned ond the 
main parachute deployed. At impact the parachute is jettisoned and the recovery 
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Space System 
MERCURY Supp 

@ Fifteen modified A 
@ Launch complex and 
@ Systems developme 
® Studies and technicc 
@ Safety program | 


Trajectory Outline 
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RETRO and POSIGRADE 
ROCKETS JETTISONED 





DROGUE PARACHUTE OPENS 










MAIN PARACHUTE DEPLOYED 












Launch Schedule | | 
on Se | 
\ MERCURY | 
aed Flight Launch Date ATLAS No. Remarks 
aa re ce 
eae Big Joe | 9 September 10D . Flight test objectives were achieved to 
ie 7 ‘such a high degree that « second, simi- 
os bar flight was cancelled. The capsule 
os was recovered tutact, - 
aaa MA-1 29 July 50D After ome minute. of sormal flight 
bo guidance, rate, track loch, and telem- 
é eel ciry were lost and the vebicle was 
Df —— destroyed. The exact cause of the mal- 
| function bas not bees determined. 
MA-2 _ 21 February = 67D Test analyses hove been completed and 
| all booster aud capsule test objectives 
‘ | were achieved, 
“. MA-3 25 April 100D Vebicle destroyed after 43 seconds of 
: | flight by the Rauge Safety Officer. 
Programmed pitch and roll functions . 


| failed to occur and Range Safety crs- 
teria were violated. Investigations to 
deterssine the cause of programmer 
failure bave been ieitiated. 


e 





* 


‘Ke Successful flight 


@ Unsuccessful flight 
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10. Evaluate the equipment and procedures used 
for communications for locating and recovering the 


capsule for a landing in the Atlantic Ocean along 


the MERCURY network. 


11. Demonstrate the Compatibility of the capsule 
escape system with the MERCURY/ATLAS system. 


12. Develop and evaluate MERCURY network count- 


down and operational Procedures. : 


ATLAS System MA-4 Flight Objectives (C) 
The flight objectives for the ATLAS booster are; 


1. Determine the ability of the ATLAS to release 
the capsule at the Prescribed free flight insertion 
conditions defined by the guidance equations. 


2. Determine the closed-loop performance of the 
Abort Sensing and Implementation System. 


3. Evaluate the aerodynamic load, vibration char- 


_ acteristics, and structural integrity of the ATLAS 


liquid oxygen boil-off valve, tank dome, capable 
adapter and associated structures, | 
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4. Determine the magnitude of the sustainer/ver- 
nier engine residual thrust after cutoff. | 

5. Obtain data on the repeatability of the per- 
formance of all ATLAS airborne and ground sys- 
tems. : 


6. Evaluate the MERCURY/ATLAS vehicle with re- 
gard to engine start and potential causes of combus- 
tion instability. | 

Technical Progress 

¢ An investigation is currently underway to deter- 


_ mine the feasibility of reducing the holddown time 


following ignition and Prior to launch from four and 
one-quarter seconds to approximately two seconds, 
The four and one-quarter second hold-down was 
incorporated to provide a Period of instrumented 
control, thereby insuring a safe shut down should 
rough combustion occur following ignition. A deci- 
sion will be made prior to the June MA-4 launch. 
(C) 
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Program Description 


The BLUE SCOUT Program provides the Air Force and 
other governmental agencies with a hyper-environ-. | 
mental test, system. The program is divided into 
Development and Operational Phases. The Develop- 
ment. Phase is being used to develop and flight test 
the solid propellant vehicles, to train Air Force per- 
‘sonnel how to process the vehicles for launch, and 
fo accomplish useful space environment experiments. 
The vehicles under development will boost a 25- 
pound. payload to 75,000 nautical. miles altitude, 
boost a 200-pound payload to 4,000 nautical miles 
altitude, or place a 170-pound payload into a cir- 
cular ornit of 600 nautical miles. 
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Economy-Reliabillty.Versatility 


ECONOMY in the Development Phase is being 
achieved by modifying the basic four-stage solid 
propellant NASA SCOUT vehicle to accomplish BLUE 
SCOUT program objectives. Modifications include 
Provisions for stabilizing the fourth stage without 
spinning and using the vehicle in less than the full 
four-stage configuration. The development flight test 
program is being conducted by using existing assem- 
bly and checkout building and an existing launch 
complex. ECONOMY in the Operational Phase will 
be achieved by the use of this low-cost vehicle, 
launched by Air Force personnel, as a standard plat- 
form for supporting space systems, subsystems, and 
research projects. RELIABILITY will be obtained by 
@ seven vehide BLUE SCOUT development flight test 


Program, in addition to the eight vehicle NASA 


SCOUT development flight test program, plus a con- 
tinuous quality control and improvement Program 
throughout the life of the system. VERSATILITY will 
be achieved by having a series of configurations 
capable of being readily adapted to a wide range 
of payload variations, and capable of being flown 
in several combinations of four stages or less. This 
VERSATILITY results in the following flight capabil- 


ities: vertical probes having a wide variance of pay- 
load weight/altitude combinations; boost-glide tra- 
jectories; ballistic missile trajectories; downward 
boosted, high-speed re-entry profiles, and orbital 
flights. 


Program Management a 
An abbreviated development plan, covering the 
development phase only, was approved on 9 Janu- 
ary 1959. This plan gave Space Systems Division 
management responsibility. in June 1959, Aeronv- - 
tronic Division of the Ford Motor Company was 
chosen through normal competitive bidding as the 
Payload, Test and Systems Integration Contractor. 
The procurement of vehicie components and associ- 
ated support equipment, modified to meet BLUE 
SCOUT requirements, is being made through NASA, 
rather than direct procurement from the SCOUT con- 
lractors. Atlantic Missile Range launch complex 18 
and an existing assembly building are being used for 
the development Phase of the program. The 6555th 
Test Wing (Dev) manages the development test pro- : 
gram at the Atlantic Missile Range and provides the 
Air Force personne! who are being trained to assume 
the vehicle Processing, launch and evaluation tasks. 
An all-military operational capability will be de- 
veloped from this group. 


——_ oo 
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Launch Schedule ; 


60 | 6) 62 
UPR MPA IMI STU IATSIOINIDI UTE IMPAIMIULUIATSIOINID[ulFim[alm[ulufalslo[n{o 


DEVELOPMENT PHASE APPLICATIONS PHASE 


%& Successful flight ®) Capsule recovered @ Unsuccessful flight 


Blue Launch Type of Type 7 
Scout Date Flight* Designation — Remarks 


eee sree 
DI 21 September A XRM-9 1 Telemetry was lost prior to fourth stage burnout. 
= The trajectory to this poset was as plawned and the 
payload probably reached an altitude of 14,000 2.9. 
All of the primary (vebicle) objectives were accom- _ 

plished; none of the aria (payload) objectives 
were achieved. 


D2 8 November A XRM-9 1 A second stage motor failuere occurred at T plus 60 
| | seconds. The vebicle impacted approximately 240 
1.8. downrasge. 


D3 7 Janvary A&C XRM-89 The 392-pound payload was successfully launched to 
| Se ee eee aan maparied 1023 
satical males dowurange (175 ae — 
of shat programmed). The recovery capsule surviv 
re-entry but was wot recovered. Except for this, all 
objectives weve achieved as were the ma- 


jorsty of secondary objectives. 


D4 3 March A XRM-90 date 172-pound peyload was successfully launched 
to aw apogee of 1,380 nautical miles and smpacted 
1,720 sautical miles downrange. The test was com- 
pletely successful. Al} and secondary objec- 
tives were achieved, Valuab ? payload experiment 
date were obsatead. 


D5 —s-12 April A&C XRM-90 The 365-pound load was leunched to an apogee 
| of 1,000 nautical miles om « probe 
brajectory. Sever of the eleven primary test objec- 

tives swore accomplished and one was partially 


BE. 





*Type of Flight A— High Altitude Experiments C — Recovery ' E— Boost-Glide 
B — Re-Entry Study D — Orbital 
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Monthly Progress — BLUE SCOUT 
Program Administration 


@ The BLUE SCOUT Development Test Program has 
been reduced from nine vehicles to seven. The pres- 
ent program will consist of vehicles: D-1 through 
D-6 and D-8, This will permit two launches of each 
configuration except the orbital version. Since NASA 
will have launched at least five orbital-type Scouts 
by mid-1961, sufficient flight test data should be 


available on this type of vehicle. The remaining two 


vehicles, D-7 and D-9, will be utilized in the follow- 
on Applications Program. Three XRM-91 vehicles 
(0-1, 0-2, and 0-3) will aiso be launched under the 
current program, but are not considered a part of 
the Development Program. (U) 


¢ Information has been received from Headquar- 
ters AFSC that Programming action is now in prog- 
ress to provide a limited amount of FY 61 funds 
for the follow-on Applications Program. Receipt of 
these funds, expected by 15 May, would reduce the 
delay in procurement of hardware for the FY 62 


probes program and permit completion of vehicles 


D-7 and D-9 for the Applications Program. (U) 
@ NASA and the Air Force are investigating the 


Possibility of having joint facilities for NASA Scout 
and BLUE SCOUT operations at Point Arguello/Van- 
denberg Air Force Base. Utilization of existing 
facilities is one of the objectives of this investigation. 
This launch site is required to provide a polar orbit 
capability for Scout-type vehicles. (U) 


© A preliminary plan has been Prepared for 
launching a Military Meteorological satellite with a 
BLUE SCOUT vehicle. This satellite may support 
future SAMOS operations. (C) 


° A review of the SAINT System Package Pro- 
gram has been completed. A BLUE SCOUT vehicle 


will be used to place a target into a circular West | 


to East orbit for the SAINT to inspect. A backup 
vehicle is also required. The schedule for procurd- 


ment, delivery and launching the BLUE SCOUT was 


found acceptable. (C) 


e The feasibility of launching a two-stage con- 
figuration BLUE SCOUT vehicle from the X-15 rocket 


research aircraft is being investigated by North 


American Aviation, inc., at the request of the 
Aeronautical Systems Division. The vehicle under 
consideration consists of a XM-70 rocket motor, an 
XM-69 rocket motor and an XRM-90 payload car- 
rier. The B-52 mother ship and the X-15 would 
essentially replace the XRM-90 first and second 
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stages. The X-15 would be equipped with a suitable 
release and launch mechanism, and after launch of 
the missile, would complete its primary flight ob- 
jectives. Payloads would consist of the same type 
experiments as those normally launched with BLUE 
SCOUT vehicles and would be secondary flight 
objectives. (U) 


Flight Test Progress 


e¢ The fifth BLUE SCOUT vehicle (D-5) was 
launched from the Atlantic Missile Range at 0607Z 
on 12 April. The vehicle boosted a 365-pound pay- 
load, consisting of seven USAF geodetic and radi- 
ation measuring experiments to an altitude of 
Gpproximately 1,000 nautical miles on a probe 
trajectory. Seven of the eleven primary test ob- 
jectives were successfully accomplished, and one 
other primary test objective was partially achieved. 
Since the vehicle's 95-pound data recovery capsule 
did not separate from the vehicle as planned, three 
of the primary test objectives were not met. Although 
the capsule was not recovered, most of the experi- 
ment data was successfully obtained: through the 
telemetry system. The success of this mission brings 
the record of combined NASA-Air Force launches of 
guided Scout-type vehicles to six successes out of 
seven attempts. (U) , . 

© The launch of the sixth BLUE SCOUT vehicle 
(D-6) is scheduled for mid-May. The guided three- 
stage BLUE SCOUT I (XRM-89) vehicle will boost a. 
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444-pound payload to an apogee of 874 nautical 
miles with impact planned for 1,181 nautical miles 
down-range. The payload contains four Air Force 
Special Weapons Center experiments and one Air 
Force Cambridge Research Laboratories experiment 
which will make radiation measurements. The vehi- 


cle will have a 90-pound data recovery capsule.. 
(U) 























Facilities 


© Design effort has been temporarily deferred on 
the facilities for support of the follow-on program. 
Amended construction project justification data 
(Form 161) reflecting minimum facility requirements 
have been forwarded to Headquarters USAF for 
review. The missile assembly facility now in use at 


the Atlantic Missile Range is being condemned by 
AFMTC. (U) | 





Figure 2. Launch of the BLUE SCOUT Il vebicle on 12 
April from Atlantic Missile Range Complex 18. First 
shage motor case (above) being recovered from the 
oceans for inspection, Its . 

used as training aids. 
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Program History —Competition for the DYNA SOAR 
study contract was initiated in 1958 and resulted in 
the Boeing Airplane Company and the Martin Com- 
pany being awarded the follow-on contract fo more 
fully define their Proposed approaches. In November 
1959, following review and evaluation of the 
Boeing/Martin detailed studies by a Source Selection 
Board, it was announced that Boeing had been 
selected as the glider and system integration prime 
contractor, with Martin furnishing modified TITAN 
ICBMs for booster support. The conceptual phase of 
DYNA SOAR concluded with @ study program re- 


_ quirement known as Phase Alpha. The objective of 


this study was to reaffirm proposed glider design. 
In April 1960, Phase Alpha was completed and re- 
sults were presented to the Department of Defense. 
On 9 May, formal approval of the DYNA.SOAR Step 
| Program was received by AFBMD/BMC from 
WADD/ASC. | : 


During the period covering program go-ahead to 


the end of CY 1960, efforts on the program were 


concentrated on design refinements to TITAN | and 
possible increased booster performance to accom- 


plish program objectives. Studies on booster capa- 
bilities revealed many favorable factors on cost, time 


FIRST 


and expanded objectives by use of the XSM-68B 
(TITAN Il) as the booster, Results of these studies 
were presented to Headquarters USAF and the 
Department of Defense. Headquarters USAF directed 


- SECOND STAGE SEPARATION 


use Of TITAN Il as the SYSTEM 620 DYNA SOAR 
Step | Booster. Formal direction to use TITAN 1 
was received by AFBMD/BMC from WADD/ASC on 
13 January 1961. Effective April 1961, the symbols 
for AFBMD/BMC and WADD were redesignated SSD 


and ASD, respectively. 
Program Objectives—The DYNA SOAR Program wil 


explore the possibilities of manned flight in the 


c and orbital realms. The program will 


_ Proceed in three major steps from a research and 


test phase to an operational military system. in Step 
I, a full scale, minimum sized manned glider will be 
developed. A modified version of the TITAN II ICBM 
will boost the glider into hypersonic flight at veloci- 
ties up to 22,000 ft/sec and permit conventional 
landing at a predetermined site. In Step Il the glider 
will be tested, using a more powerful booster to 
achieve orbital velocities. This phase may be ex- 
panded into an interim Operational weapon system 
Providing all-weather reconnaissance and satellite 
interceptor capabilities. The objectives of Step I! are 
to test vehicle performance between 22,000 ft/sec 
and orbital velocities; and to gather re-entry data 
from various orbits; and to test military equipment 
and man-machine relationships. Step Il will provide 
an operational weapon system with a vehicle that 
will operate primarily in a hypersonic glide, be able 
to maneuver within the atmosphere, and be able to 
make a conventional landing at a predetermined 


PT 





site. The Capability of DYNA SOAR type systems to 


perform these Programmed missions Gppears attrac- 
tive as a result Of studies made to date. The missions 
under study are: reconnaissance (manned and un- 
manned); air and space defense; strategic bombard- 
ment and logistics Support. Manned and unmanned 
Versions are being considered where applicable. 


Flight Program . Step | includes twenty air- 
launched, manned flights with the glider being 
dropped from a B-52. Sixteen booster-aunched 
flights will follow; flights 1 and 2 are designated as 
unmanned flights. If all significant flight objectives 
are achieved, the third flight will be manned. Flights 
3 and 4 have been Programmed as backup flights 
in the event that flights 1 and/or 2 do not achieve 
Program objectives. The frequency is five launches 
at two-month intervals and eleven launches at six. 


strumentation sites for the AMR launches will be 
located at Cape Canaveral, San Salvador, Maya- 
gvana, Antigua, Sante Lucia, and Fortaleza. in 
strumentation, tracking, and recovery ships will be 
Provided to supply additional support for the AMR 
launches, Landing facilities will be provided at 
Fortaleza, Brazil; Santa Lucia, Lesser Antilles; and 
Mayaguana, Bahama Islands. 


of the launch complex. ASD will have responsibility 
for glider, glider AGE, and subsystem development. 
NASA will provide technical support in the design 
and operation of the glider in obtaining basic gero- 
nautical and space design ir a 


Technical Approach—AFaMD‘; technical approach 
to'meet the objectives of the program are: 


“1, Modifying a TITAN {1 ICBM by adding stabiliz- 
ing fins; strengthening the holddown and skirt Grea, 
intertank and interstage sections; redesigning the 
guidance bay; incorporating a malfunction detec- 
tion system. | 


3. Modification of an AMR launch pad. 
4. Provide an integrated launch countdown. - 
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Monthly Progress — DYNA SOAR Program 
Program Administration | 

© The initial Technical Direction meeting covering 
the DYNA SOAR booster was held at the Space 
Systems Division on 31 March. The primary objec- 
tive was to establish philosophy, Policies, and pro- 
- Cedures and to delineate the Aerospace Corporation 


role and relationship with the DYNA SOAR booster 


Program. Representatives from the Martin Company, 
Aerojet-General Corporation, and the General Hec- 
tric Company attended. (U) 


© Design criteria for the launch complex at the 
Atlantic Missile Range have been received from The 
Martin Company. Space Systems Division review is 
now complete in preparation for action by the Facifi- 
ties Working Group meeting to be held in May. (U) 
© The statement of Work. for the booster radio 
guidance subsystem associate contractor has been 
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drafted and forwarded for System Program Office 
approval. {U) | 3 


¢ A Technical Evaluation Board has been con- 
vened for 1-12 May at the Space Systems Division. 
The board will utilize procedures directed by the 
Systems Program Office and will recommend the 


booster to be used for DYNA SOAR, Step Il. (U) 


© A DYNA SOAR System Design Review meeting 


was held at Boeing, Seaitie, Washington, on 20-25 
April. Presentations were given by the system con- 
tractor and the associate contractors for the booster, 
booster engine, primary guidance and communica- 
fions and data link. The results of the review will 
be incorporated in the final System Description 


which will be used in the Development Engineering 


Review and mockup. (U) 





Figare 1. NASA AGENA "Be 
red age et 





, which wili be pi aprset from the 
_ = Atlantic Missile Raesge. 
| Le | Program ~The basic objective of the 
4 AG. “B" NASA AGENA “5 Program is to Place a separable 
= om spacecraft on g Prescribed ballistic trajectory or into 
lunar orbit to gather scientific information and data 
The program will first demonstrate the capability 
ee 


Program will also develop and demonstrate the 

capability of the AGENA “B” retro system to retard 

the second stage. To achieve these objectives the 

NASA will use the background and experience 

| gained by the USAF in their Satellite System pro- 

= grams in terms of AGENA engineering, procedures 


ATLAS/THOR Flight Program — Although it is intended that this 
Program will continue fo; several years beyond 


1962, only the launches through 1962 are firm. 
The current schedule is as follows; 


i 2. 
a ae i | launch Date — Booster Mission 
ae ; | July 1961 ATLAS Lunar Tes} Vehicle . 
| October 


1961 ATLAS Lunar Test Vehicle 
January 1962 ATLAS Lunar impact 
March 1962 THOR Scientific Satellite 
_ April 1962 ATLAS Lunar impact | 

April 1962 THOR Communication Satellite 
June 1962 ATLAS Lunar Impact 
June 1962 THOR Meteorological Satellite 
September 1962 THOR Backup 
Note: Lunar flights will be launched from the Atlantic 

_ Missile Range; oll others will be made from 

Vandenberg Air Force Base. 
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NASA AGENA “B” Project Organization Chart 


Program Responsibilities — Under NASA Order 
No. S4401-G the Air Force is Supporting the NASA 


AGENA :“B” Program. This will permit NASA to fake” 


full advantage of the technical and operational back- 
ground and experience developed by the Air Force 
in space booster Projects; permit contractors to dis- 
charge their contractual obligations with NASA and 
USAF utilizing already established management rela- 
tionships, insofar as practicable; and provide NASA 
the benefits of contract administration services and 
Procedures already established for USAF programs 
employing the same basic vehicles as those sched- 
uled for this program. 


Program Status — The Space Systems Division has 
taken the following action to support the NASA 
AGENA ."B” Program: | 


1. Awarded Lockheed Missile and Space Division 
@ contract (letter Contract -592) dated 12 April 
1960, for the Procurement of modified AGENA 


“"B’ second stage vehicles, jettisonable spacecraft 
shrouds, overall systems engineering and vehicle 
launch. 


2. Issued a contract change notice to Convair 
Astronautics for five modified ATLAS "D” boosters 


‘to support the lunar flights, 


3. Allocated eight THOR boosters to NASA. 


4. Initiated contractual action with General Elec- 
tric and Bell Telephone Laboratories for guidance 
systems to be used on the ATLAS and THOR boosters, 
respectively, | 

5. Published the program requirements document 


setting forth the requirements to be imposed upon 
the Atlantic Missile Range to support this Program. 


6. The Space System Development Plan for the 
NASA AGENA “B¢ Program was approved on 12 
August. Headquarters AFSC is responsible for dis- 
tribution of the Development Plan to appropriate 
NASA organizations. | ; 
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Monthly Progress — NASA AGENA “3B” 
Program Administration 

© A meeting was held of Goddard Space Flight 
Center on 17-18 April in which each satellite mis- 
sion scheduled for the NABA AGENA B Program 
was discussed. The purpose of the meeting was io 
brief the management personne! of ai organiza- 
tions supporting the program on the requirements 
and objectives of Nimbus, Topside Sounder, Com- 
_ munications Satellite, Orbiting Geophysical Ob- 
servatory, Orbiting Astronomical Observatory and 
the Orbiting Solar Observatory. The briefing was 
very beneficial to those organizations Participating 
exclusively in the booster Program. (U) 


_ Technical Progress 
Ranger Lunar Program 


© The AGENA B vehicle for the first flight suc. 


cessfully completed static firings at Senta Cruz 
| Test Base on 3 May. The second AGENA B vehicle 
completed final assembly on 2 May and is pres- 
ently undergoing subsystem checkout Prior to the 
integrated systems test scheduled for June. (Uj 





° The ATLAS 111D, the booster for RA-I. is 
undergoing final system checkout at the Convair. 


_ Astronautics facility. General Electric guidance 


system compatibility tests are currently in progress. 
Booster delivery to the Atlantic Missile Range is 
scheduled for 15 May. (U)} 


© Asa result of the Presentation made to Range 
Safety at Atlantic Missile Range, a waiver was 
obtained Permitting land over-flight. The require- 
ment for a command destruct System in the second 
stage of the RANGER Program was also removed. 
This decision relieves the possibility of having to 
alter the schedule to include a destruct system in 
the AGENA “B” booster, (U} 


° A presentation was made by Convair-Astronau- 
tics and Rocketdyne on the effects of using RJ-1 fuel 
in the ATLAS booster. The initial estimate of ‘an in- 
creased payload capability of 80-100 pounds was 
found to be closer to 20 pounds. This was due to 
some simplifying assumptions which proved to be 


_ @froneous. Other problems were encountered with 


the effects of the change in fuel density on the pro- 
pellant utilization system. Based on these facts, 
AFSSD recommended to NASA that RJ-1 fuel not 
be utilized in the RANGER Program. ‘(U) 
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Figure 2, AGENA “B’ vebicle for the 26 y launch durin installation 
on 4 semsbtraler for its ip $0 the Santa Cras Test Base for thes feenie® 
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Topside Sounder 

© Approximately half of the Topside Sounder 
engineering for the AGENA vehicle has been com- 
pleted and no significant problems are seen at 
this time. The 14-foot shroud encompassing the 


_ space craft will be available for separation tests 


early in June. (U} 


Communications Satellite 

© The engineering release schedule has been 
established and engineering has been started. (U) 
Facilities 

® Modification of Pad 12 at AMR is nearing com- 


pletion. No problems are envisioned in meeting 


the 6 June final completion date. {U} 


Figure 3. Reager peyload for the July fight. The zero 
anicnne is ab the top of the tower, the rubidium vapor 
clam ar easier is its the cylinder below the antenna, the 
electrostatic eualyser is extended at right, and one ai tha 
solar panels is being lowered into position. 
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Figure 1. VELA HOTEL 
vebicle configuration 
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Program Objectives 

© The objective of the VELA HOTEL Project is to 
conduct a research and development program 
including experiments and prototype testing to gain 
information which will lead to the definition of an 
Operational space-based system for high altitude 
nuclear detonation detection. | 

Program History 

© The Panofsky Panel on High Altitude Detection, 
reporting to the President's Scientific Advisory Com- 
mittee, made several recommendations with. respect 
to research and development work which should be 
accomplished in order to increase basic understand- 
ing of the physical mechanisms involved. The De. 
partment of Defense agreed to assume over-all 
responsibility with Atomic Energy Commission sup- 
Port in the high-altitude detection area. Further, it | 
was agreed that the AEC would undertake labora- | 
tory development of the nuclear detection instrumen- 
tation and that the portion of the effort concerning 
measurements of natural radiations in space should 
be implemevted jointly by the DOD and the NASA. 
© Within the Department of Defense, the Ad- 
vanced Research Projects Agency was assigned the 
management responsibility for Project VELA on 22 
September 1959. On 18 September 1959, ARPA 
issued Order Number 102-60 to AFSC for a study 
and evaluation of the technical and operational 
factors associated with the detection of high-altitud- 
nuclear detonations. The initial results were used in 
October 1959 to Provide the State Department with 
supporting technical data for the United States dele- 
gation at the Geneva conference. Amendment No. ] 
to the original ARPA Order directed AFSC to extend 
and refine the original study. It was subsequently 
requested that a joint working group including 
AFSC, AEC and NASA representatives, chaired by 
AFSC, be established. The mission of the Technical 
Working Group was to recommend a research and 
development program which would investigate the 
concept of nuclear detonation detection from 
‘satellites. To facilitate conducting the work involved, 
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the Joint Working Group. formed subcommittees. for 
payload, space boosters, and communications and 
control, 


Program Concep? 


¢ The program recommended by the Joint Work- 
ing Group included placing in Orbit three full-scale 
experimental satellites from each of nine ATLAS/ 
AGENA launches. These launches would start two 
years after program initiation. The satellites were to 


be placed in orbits outside the natural radiation — 


belts of the earth and were to contain X-ray, gamma 
ray and neutron detectors. Because of the high cost, 
the research program was not approved; instead 
a “limited scope” program was authorized by ARPA, 


© With its funds, AEC is initiating a Piggyback 
flight program aboard Rangers (Lunar probes), 
NASA Scouts and Mariners (Venus probes). Some 
low-altitude experimentation and a few long-life 
_ satellites will be required in addition to these AEC 


flights. Therefore, additional AFSC/AEC programs 
will be implemented as fo! : | 





1. Several DISCOVERER piggyback low-altitude 
polar orbit flights which obtain background radia- 
tion data below the Van Allen belts. 


2. A limited number of small long-life satellites 
in elliptic orbits with Gpogees of about 50,000 


_ Nautical miles. 


@ The DISCOVERER Piggyback flights as proposed 
will carry Lawrence Radiation Laboratory experi- 
ments consisting of X-ray, gamma ray and neutron 
detectors, PENG (proton-electron-neutron-gamma 
ray) detectors and solid state spectrometers. 


¢ The small satellites as now envisioned will be 
launched into an orbit having @ 200 nautical mile 
perigee and a 50,000 nautical mile apogee. A 
smail injection motor contained In the satellite will 
be fired at apogee, thus raising the perigee to ap- 
proximately 35,000 nautical miles. The instrumenta- 
tion planned for these small satellites is of g 
pre-prototype design and will consist of X-ray, 
gamma ray and neutron detectors, Geiger counters, — 
electrostatic analyzer and a differential detector 
system. Launches of the THOR boosted vehicles are 
tentatively scheduled for October and December 
1962 and February 1963, 7 


Monthly Progress — VELA HOTEL 


Program Administration 


© The “Limited Scope” Development Plan brief- 
ings were conducted by a joint Space Systems 
Division, Atomic Energy Commission, and Aerospace 
Corporation briefing team on 18-19 April in Wash- 


ington,. D.C. Personnel of Headquarters USAF, . 


Headquarters AFSC, ARPA, AEC (DMA), and the 
State Department attended the briefings. The reac- 
tion to. the briefings was favorable and there was 


no disagreement with any portion of the Develop- 
ment Plan. informal discussions with ARPA person- 
nel indicate that the earliest possible date that 
a decision could be made relative to this plan is 
31 May. (C} 


¢ The Phase | Piggyback Program of VELA HOTEL 


HOTEL radiation detectors. Two of these vehicles 
will be launched in August and one each ‘during 
September and October, (C) 
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ANNA — 


Project ANNA is the tri-service geodetic satellite 
Program. The program is designed to satisfy the 
Primary military (Army, Navy, Air Force} and scien- 
tific (NASA) requirements in geodesy. The Navy has 
over-all program management responsibility and is 
also responsible for satellite system management. 
The Space Systems Division (SSD) was assigned the 
responsibility for booster system management, which 
includes Providing the booster vehicles, integrating 


launching the first ANNA satellite on 5 December 
using the THOR Ablestar (Figure 1) vehicle Previously 
Purchased for TRANSIT SA, 

The ANNA Payload (Figure 2) is a 36-inch diameter 
sphere with a bank of solar cells encircling the 
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Program Objectives 


The Objectives of the ANNA Program are fo: 

1. Relate the major datums to each other and 
to the earth's center of mass. 

2. Determine the structure of the earth's gravita- 
tional potential. 


Achievement of Program objectives is dependent on 
tracking the satellite using the three measurement 


techniques: optical, radio doppler and radio. rang- 


ing. Since a high degree. of accuracy is required, 
the different types of observation will provide inde- 
Pendent measurements for cross-checking. Two basic 
approaches to the application of the satellite for 





determination of the satellite orbit, including minor 
variations from the Keplerian Eilipse, and then uses 
this information as g “measuring rod“ for connect- 
ing the various datums over which it passes, 

2. The inter-visible method uses the satellite asa 
Point of simultaneous observation from known and 
unknown data. It does not require precise know/- 


The ‘expected accuracy in determination of the 


‘absolute geocentric variance of station Positions is 


approximately 20 to 200 feet. 


In regard to satellite tracking, each of the services 


providing for doppler ground support facilities, and 


the Army is providing ground facilities for the radio 


geodetic purposes will be utilized, ranging. 


Monthly Progress — Project ANNA 
Program Administration 


¢ The launch date has been rescheduled from 5 
December to 28 November 1961. 
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The SAINT (Satellite Inspector System for Space 
Defense) Program has been established to develop 
and demonstrate feasibility of a co-orbital satellite 


_ inspector system capable of rendezvousing with 


and inspecting suspected hostile satellites and 
assessing their mission. 


Program Objectives } 

1. Design, fabricate, and demonstrate feasibility 
of a prototype vehicle capable of co-orbital, ren- 
dezvous with another satellite at 400 nautical 


_ miles with a capability of inspecting and identifying 


the unknown satellite. 


2. Study and define a SAINT vehicle which could 
be used ds an ultimate defense vehicle having a 
capability of rendezvous up to 1,000 nautical miles 
with necessary orbit changes. 


3. Develop and fabricate those long lead type 
items required for the ultimate defense system in- 
cluding a capability of negating hostile systems. 
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Program History 


~ Initial studies were conducted by industry in 1958 | 


under SR187. Studies were continued in 1959 by 
the Radio Corporation of America under ARPA 
contract and Space Technology Laboratories under 
Space Systems Division management. The STL study 


was completed 21 December 1959 and the RCA - 


. study 31] January 1960, both indicating SAINT 
would be a feasible system of practical value to 
the Department of Defense. Subsequently, the fol- 
lowing actions have been taken: : 


1. AF System Development Requirement 


No. 18 published ............ 21 April 1960 
2. AFBMC approval of SAINT 
. Development Plan ............ 15 July 1960 
3. Department of Defense approval 

of Development Pian ........ 25 August 1960 
4. Air Force Development Directive 

INOAUE ors i aiachppdvee sd ged 17 October 1960 


5. Assigned Systems No. 621A. .31 October 1960 
6. RCA chosen as Final Stage Vehicle 

and payload contractor. . . .25 November 1960 
7. Contract agreement with RCA 27 January 1961 
8. Contract with RCA...... --..-17 March 1961 


Concept 


Philosophy — The philosophy for development of | 


the prototype vehicle calls for a step-by-step de- 
velopment program with a conservative choice of 
subsystems and emphasis upon reliability. Ground 
tests will provide assurance of component capability 
and reliability before flight. _ | 


Over-all System — Unidentified orbiting objects 
will be acquired, catalogued, and the ephemeris 
accurately determined through the facilities of the 
National Space Surveillance Control Center (NSSCC} 
viilizing available acquisition and tracking equip- 
ments. (It is anticipated that, for the ultimate opera- 
tional system, the capabilities of NSSCC will be 
_ expanded to provide additional information such 
as target size, configuration and stability in orbit, 


possibly within 12 hours after detection.) This infor- 


mation will be relayed to a Defense Command 
Control Center which will determine if inspection 
is necessary. Should inspection be deemed neces- 
sary, the ephemeris information will be used fo 


compute data which will be inserted into the 


guidance system of a SAINT vehicle. The vehicle 
will be launched into an appropriate position at a 
time which enables the final stage vehicle to go 
into orbit with the unknown satellite and inspect it 
at close range. This inspection data will be stored 
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in the payload for transmission upon command to 
ground stations. After reception by the ground 
stations the data will be processed, displayed and 
evaluated, to determine the mission and intent of 
the unknown satellite. 


Vehicle —The SAINT system as presently en- 
visioned, consists of three stages including an 
active “Final Stage” or rendezvous vehicle. Early 
configurations of the SAINT vehicle will consist of 
a Series “D’ ATLAS booster, AGENA “BY second 
stage, and a SAINT final stage vehicle. This con- 
figuration is shown in Figure 1. Later final stage 
vehicles having increased maneuvering capability 
and additional sensors would be boosted with the 
ATLAS/CENTAUR. The final stage vehicle (Figure 1) 
will include a radar seeker, launch and homing 
guidance system, altitude control, maneuvering pro- 
pulsion and a payload. The payload will include co 
camera and various other sensors to determine the 
nature of the target satellite and its functional pur- 
pose. in addition the payload will have a storage 
and communications capability. 


Feasibility Demonstration — Four flights launched 
from the Atlantic Missile Range, are planned. for 
the feasibility demonstration. The first flight is 
scheduled in March 1963 with the subsequent flights 
scheduled at three month intervals. The feasibility 
demonstration configuration of the SAINT vehicle 


' will consist of a Series “D’' ATLAS booster, 


AGENA “B” second stage and a SAINT final 
stage vehicle. The demonstration final stage vehicle 
weighs approximately 2,400 pounds. In this dem- 
onstration (Figure 2), the final stage vehicle will 
be programmed to rendezvous with an existing 
satellite if one is available in a three hundred to 
five hundred mile easterly orbit. If such a satellite 
is not available, a target satellite will be placed in 
a 400 nautical mile, 28.8 degree inclination circular 
orbit by a BLUE SCOUT booster. Rendezvous will 
be accomplished while under surveillance of a 
Southeast Africa station and a TV image of the 
target, in addition fo the telemetered data of final 
stage vehicle performance, will be transmitted to the 
ground station. The image and data will also be 
stored and read out on command as the vehicle 
passes over the Air Force Missile Test Center. For 
the purpose of the feasibility demonstration ren- 
dervous is defined as a closing of the final stage 
vehicle with the target satellite to within 50 feet 
and a relative velocity of less than one-foot per 
second. Station keeping will be maintained for one 


orbital period. 
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Future Development — Continued study toward 
definition of an ultimate Operational system is being 


pursued simultaneously with the other phases of the | 


system. Included are extension of the maneuvering 
capability of the vehicle into 1,000 nautical mile 
orbits with the necessary station keeping and in- 


spections of multiple targets as well as more exotic 


sensor capability. For example, a sensor capable 
of detecting a nuclear warhead is most desirable. 
Effort Is currently underway to proceed with the 
development of such a sensor, 


Program Management 


Space Systems Division management of this program 


is based upon the associate contractor structure | 


composed of a First Stage contractor, Second Stage 
contractor, Final Stage Vehicle contractor, and Sys- 
tems Engineering and Technical Supervision con- 
tractor (Aerospace Corporation). Military support is 
provided by the National Space Surveillance Contro/ 


. Center through the Air Force Command and Contro} 


Development Division, and by the 6594th and 


_ 6555th Missile Test Wings. | 


Facilities 


The. demonstration Program will utilize existing 
launch, tracking and data reduction facilities inso- 
far as possible. However, some additional ground 
support equipment will be required at the Air Force 
Missile Test Center and at the Southeast Africa 
tracking site. 


ee 


Monthly Progress — SAINT Program 
Program Administration 


© The second Final Stage Vehicle systems engi- 


neering and technical direction meeting at the Radio 
Corporation of America, Burlington, Massachusetts, 
facility was attended by representatives from Space 
Systems Division and the Aerospace Corporation. 
Monthly meetings are held to review the contrac- 
tor's progress and direct their efforts in the design 
of the Final Stage Vehicle. : (U) 


© Contracts have been finalized with Convair. 
Astronautics (CV-A) and Lockheed Missiles and 
Space Division (LMSD) to furnish design data on 
the ATLAS and AGENA vehicles for use in the SAINT 
Program. (U) : : 
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© Contracts have been finalized with Convair and 
LMSD to conduct a study of Atlantic Missile Range 
Stand 13 requirements to accommodate the SAINT 
vehicle. RCA has forwarded preliminary design 
information to be incorporated into the design 
criteria for the stand modification. Convair will be 
responsible for integrating all design criteria for 
Stand 13, (U) 


@ The SAINT Program Office is reviewing sub- 
contractor proposals for the inertial measurement 
unit and the digital computer for the Final Stage 
Vehide. (U) | 


© The SAINT System Package Program, in accord- | 
ance with AFR 375 series, has been completed and 
forwarded to Headquarters AFSC for approval. (U) 
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~SEGRET. 


BAMBI PROGRAM 


The BAMBI Program has been established to develop — 


an operational, space based, anti-intercontinental 
ballistic missile defense system. 


Program Objective | 

¢ The primary objective of the BAMBI Program is 
to develop a space based defense system which will 
detect, intercept, and destroy hostile interconti- 
nental ballistic missiles during the powered phase 
of their trajectory. A second and equally important 
system objective is to develop the capability of de- 
fecting, intercepting, and destroying space vehicles 
launched from a hostile nation. | 


Program History 
e in mid 1959, both the Air Force and ARPA, by 


independent studies, became aware of the potential | 
of a space based system for ballistic missile de-- 


fense. Convair, under an ARPA sponsored study, 
had developed a concept for a Space Patrol Active 
Defense (SPAD) system which showed considerable 
promise. A Space Systems Division study, directed 
by Headquarters AFSC, concluded that a space 
based system which intercepted ballistic missiles 


during the boost phase was extremely aitractive, 


In January 1960, by agreement between the Office 
of the Secretary of the Air Force and the Director 
of Defense Research and Engineering, the Air Force 
and ARPA entered into a joint program whereby 
ARPA would retain responsibility for system study, 
and AFSC would supplement this work with applied 
research. SSD was designated as the agency to inte- 
grate both efforts and serve as executive project 
agent for both organizations. in February 1960, the 
Ramo-Wooldridge Corporation was placed on con- 
tract for a study of their Random Barrage System 
(RBS) which was another design approach to a boost 
Phase AICBM system. Af the conclusion of the 
SPAD and RBS studies in May 1960, both the Air 
Force and ARPA carried on an extensive evaluation 
of the results. At the direction of ARPA, an AFSC 
Technical Evaluation Board was convened at SSD 
fo. evaluate the technical validity, operational capa- 
bility, and program feasibility of the system concept 
and to recommend a follow-on program. Other 


evaluations were carried on by ARPA, the Air Force 


Scientific Advisory Board, AFMDC, and the RAND 
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Corporation. All agreed essentially that the concept 
was valid, that no acceptable system design was yet 
in evidence, that more detailed design studies were 
required, and that an extensive applied research 
effort must be undertaken to collect the data required 
for design implementation. 


Program Concept 


¢ The BAMBI system will consist of a large number 
of space based interceptors deployed at random 
along incined orbits which are distributed so that 
defense coverage of hostile nation areas of interest 
is provided. The altitude of the orbital interceptors 
will be approximately 200 nautical miles. Each of 
the satellite/interceptors will be independent, auto- 
matic, and self contained. They will not have com- 
munication with each other but will have contact 
with the ground based defense network when they 
Pass Over a secure communications “fence” in mid- 
United States. Under normal circumstances, each 
satellite will have a pre-set program which will 
cause it to search for targets only over hostile 
territory. By employing an infrared search set, the 
satellite will detect an ICBM as it emerges from the 
atmosphere. Upon determination that this target is 
within its area of kill, an interceptor containing an 
infrared seeker will be launched to home in on the 
farget. Upon approaching the ICBM, the interceptor 
will deploy a large number of light weight pellets 


_ designed to strike the missile booster while it is 


still burning. The combination of orbital velocity 
and interceptor incremental velocity provide the 


‘pellets with extremely high energy. This energy is 


sufficient to cause major damage to the booster 
motor, thereby destroying the ICBM or causing 
the warhead to fall as much as 1,000 miles short 
of its target. 


@ The size of the orbital interceptors is such that — 
a fairly large number can be deployed into orbit 
simultaneously from one booster. A booster such as 
the ATLAS/CENTAUR could be used as an interim 
booster for research and development test and 
initial operational deployment of the system. Eco- 
nomic feasibility of the system, however, is de- 
pendent upon the development of a large low cost 
booster, such as the PHOENIX, since 50 to 70 


_ percent of the system cost is that of deploying the 


payload in orbit. 
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e As in any defense system, the BAMBI system 


can be saturated. A hostile nation could reduce the 
effectiveness of the system by concentrating his 
launch sites in a given area and launching his 
missiles in a salvo of less than one minute. The 
possibility of a nation resorting to this strategy is 
: difficult to evaluate. The system does possess, how- 
ever, very attractive characteristics which enable it 
to be extremely effective against dispersed launches 
and against missiles with long burning times. These 
: characteristics enable the system to be 

suited to defense against mobile ICBM launches, 
space launches, attacks from minor missile powers, 
accidental launches both friendly and hostile, and 
against sustained ICBM launches after the first 


onslaught of a general war. The number of orbital _ 


interceptors required for these missions is con- 
siderably less than that required for compact salvos. 


Program Status 

@ The current BAMBI FY 61 program consists of 
four parts: system design studies; support system 
studies; Orbital Interceptor oriented applied re- 
search studies; and test vehicles (R&D test program). 


© ARPA directed SSD to undertake three or more 


competitively selected system design studies. The 


objectives of each of these studies included: per- 


forming detailed design studies of the satellite, inter- 


ceptor and deployment package; analyzing the 


design requirements for the support systems; and — 


analyzing the technical, economic, and operational 
feasibility of the system design. A second part of 
the study will be to conduct detailed analyses, sim- 
ulation, and experimental testing of the critical 
components and techniques essential to establishing 
technical volidity of the design. A Space ‘Systems 
Division Source Selection board convened on 13 
February 1961 and reviewed the proposals submitted 
by the various bidders. On 15 March the board 
results were briefed to Hq AFSC and on 15-16 
March ARPA was briefed. In April 1961, an an- 
nouncement was made to the bidders in the com- 
petition that in ARPA's opinion no sufficiently unique 
or promising proposal was received which warranted 
a system design contract. Because of this, SSD was 
requested to prepare a detailed FY 61/62 BAMBI 
Program briefing to be presented to General 


Schriever, Commander AFSC, the Under Secretary | 
of the Air Force, and Dr. Ruina, Director of ARPA. 


ARPA ground rules to be considered in developing 
_ the FY 61/62 program include: only one complete 
system design study contract would be authorized; 
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that certain portions of the proposals submitted as 
a result of the competition could be funded; and 
that a non-industry contractor, e.g. Aerospace Cor- 
poration, could be considered for a system design 
study. The briefing is scheduled to be presented to 


_ General Schriever on 2 May, but no date for pres- 


entation to the Under Secretary of the Air Force 
and/or Dr. Ruina has been established. 


@ SSD has. been working with ARPA and the 


cognizant Divisions and Centers of AFSC to define 
a program of BAMBI oriented applied research 
which will provide essential data and techniques. 
Extensive and expanded effort is required in: infra- 
red target radiation, background, and blackout 
measurements; hypervelocity kill mechanisms, hyper- 
velocity interceptor guidance and control techniques; 
interceptor propulsion; and countermeasures and 
infrared equipment techniques. A substantial program 
of kill mechanisms has been approved by ARPA. 
The briefing being prepared includes all required 
efforts in the other areas. it is essential that these 
applied research programs be initiated as soon as 
possible so that the data collected can be integrated 
into the system feasibility effort. 


@ <A Development and Funding Plan will be pre- 
pared based upon the program approved as a 
result of the May briefings. It is contemplated that 
all. aspects of the program will be included in the 
plan regardless of whether ARPA or USAF sponsored. 


Management 

@ in October 1960, a decision was reached that 
ARPA would retain program responsibility and fund 
the major part of the program in FY. 61. SSD was 
retained as the executive project agency to integrate 
the system and applied research parts of the pro- 
gram. : 


¢ All the work under the present phase of the | 


BAMBI program, whether it be on contract with 
industry or placed through another AFSC organi- 


_ zation, is under the technical management and 


direction of SSD. The Aerospace Corporation is 
assisting SSD by providing system analysis, technical 
analysis, and evaluation services. Under present 
plans, this phase of the program will provide data 
by July 1962, from which an evaluation can be 
made as to the technical, economic, and operational 
feasibility of the BAMBI system. lf feasible, it is 
planned to initiate development or demonstration of 
the system by October 1962. By this time, program _ 
responsibility will transfer from ARPA to the USAF. 


SEGRE 


Ground Facilities * 

© The large number of satellites required for fuil 
operational deployment of the system will demand 
Production type launches from facilities located at 
both the Atlantic Missile Range and Vandenberg 


Air Force Base. The frequency of launch will require 
new facilities at each location. 


o A major element of the system is the ground 
based portion of the satellite control system. This 


system will provide the facilities for secure communi. | 


cations with Individual satellites so as to transmit 


ever possible, existing facilities will be utilized. How- 
ever, there will be satellite contro! requirements 


. peculiar to the BAMBI system which must be designed 


and procured as an integral part of the system. 


a 


Monthly Progress ~ BAMBI Program 
Program Administration 


© Funding and work statements for an infrared 
background measurement program were released to 
the U. S. Naval Test Station on 6 April. In addition, 


funds and work statements were released to the 


Air Proving Ground Center for an infrared target 


radiation program. Both of these programs will 


employ infrared measurement equipment launched 
from relatively small, inexpensive space probes. The 
first of several launchings will occur within the next 
quarter. If these programs prove successful a major 
effort will be undertaken in FY 62 utilizing these 
techniques. (C) 
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© ARPA has decided against awarding any system 
contract to the participants in the BAMBI study com- 
petition. The Hughes, North American and Westing- 
house companies, participants in the competition, 
have been notified. (C} » 4 


© In response to a request from ARPA, Space 
Systems Division (SSD) prepared a formal briefing 
for the Commander AFSC, the Under Secretary of 
the Air Force, and the Director of ARPA which covers 
the SSD proposed FY 61/62 BAMBI Program. It is 
expected that these briefings will result in a defini- 
tized BAMBI Program and that this program will be 
documented in the form of o Development Plan on 
approximately 15 June. (C) 
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Program History 


The BIOASTRONAUTICS Office was established in 


May 1958 and charged with the biotechnical super- 


vision of the early military “Man-in-Space" Program — 


and the Bioastronautics aspects of the DISCOVERER 
Program. NASA was subsequently assigned the 
“Man-in-Space” responsibility in the fall of 1958. 
The development and fabrication of suitable Biomedi- 
cal Recovery Capsules for the DISCOVERER Program 
has continued without interruption. | | 

On 13 May 1959, a MARK | biomedical capsule was 
successfully flown without specimens. The flight telem- 
etry demonstrated successful operation of the 
Bioastronautic subsystem as an engineering concept. 
Although re-entry was successful, recovery was not 


accomplished. A second RK_I_ capsule was 
"launched on DISCOVERER IV bn (fs Jane 19seim 


four mice aboard. Although orbit and recovery were 
not achieved, 600 seconds to telemetry showed the 
animals to be in good condition throughout the 
flight. eg 8 | 
Subsequent DISCOVERER efforts culminated in prep- 


_@ration of a MARK Il capsule suitable for a small 


primate. Launch and recovery of a small primate 


_ from orbit awaits approval of an “Abbreviated Space 


Systems Development Plan, Biomedical Program’ 
submitted to Hq AFSC in November 1960, ' 
‘Applied Research contracts for the design and de- 
velopment of advanced biocapsule hardware include 
photosynthetic oxygen Production, super-critical gas 
storage, radiation shielding and bio-instrumentation. 
All components are scheduled to be flown in subse- 


- Quent advanced space biocapsule programs. 


An Advanced Biomedical Capsule has successfully 
completed the mockup phase of development. The 
capsule is designed to carry a fifty pound chimpan- 
zee to altitudes of about 25,000 n.m. to thoroughly 
explore and assess the radiation hazards of the 
inner and outer Van Allen Belts. In addition, long- 
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term weightlessness effects will be investigated. On 
7 November 1960, Space Systems Division approved 
continued development of the advanced capsule in 
support of eventual manned military space systems. 


Program Concept 

The complete exploration of space, induding limits 
fo_manned operational space systems, requires a 
determination of the biological effects of the space 
environment. The Space Systems Division is continu- 
ing ifs aggressive research and development pro- 


Gram in this technical area to insure that sufficient 
bicastronautics knowledge will be available during © 


the 1963-1965 time period. Present deficiencies in 
reaching these goals are: capsule development, life 
support system design, biological instrumentation 
and determination of space flight stresses (long term 
weightiessness, operational experience in the radia- 
tion belts, and isolation). Neither Project MERCURY 
with its short duration, low altitude orbit, nor DYNA 


SOAR with its low altitude suborbital flight will pro- 


vide data conceming the key problems of long term 


_ weightlessness and Van Allen Belt radiation, Knowi- 


edge which is crucial fo manned operational space 
systems. 


The current BIOASTRONAUTICS Program is furnish- 
ing a limited amount of data from actual ballistic 
and orbital flights. Experiments include those made 
on a space-available basis aboard scheduled ICBM 
and DISCOVERER Program flights. The Bioastronau- 
tics Orbital Space System (BOSS), when approved 
as an Air Force system, will not be limited by piggy- 
back or space-available restrictions. Data obtained 
from these tests will be available for correlation with 
those obtained from laboratory experiments. The 
results will be of supplemental significance to the 
DYNA SOAR Program and Project MERCURY and will 
be necessary to the success of future manned miili- 


. tary missions such as SMART. 
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USAF Will Form New Systems Command 


Development command will become nucleus, gaining 
procurement of major weapons from AMC. _ 


By Larry Booda 


: \ 

Washington—Air Force is creating a new Systems Command that will 
Seve as a single agency to control its aircraft, missile and space systems from 
the beginning of their opment until they are in the field ready for 
Operational use. a 

Until now, this responsibility has been divided between the Air Research 
and Development Command and the Air Materiel Command. In essence, 
the new command will consist of the old ARDC with the procurement and 


‘production functions of AMC added to it, and AMC will be re-named the 
Command. : 


Air Force Logistics 7 ~ 

The move is being made to demanded most of the attention and 
answer criticism of the way Air Force funds. | 
has handled construction and activation The Air Force Systems Command 
of intercontinental ballistic missile sites, will have its headquarters at Andrews 
and partly to provide better all-round AFB, Md., near here, and the Air Force 


-management of all types of weapon Logistics Command will have head. 
systems 


warters at Wright-Patterson AFB, 


lt represents a personal victory for Ohio. It will be headed Gen. Samuel 


Lt. Gen. Bernard A. Schriever, com- E. Andcrson, who is now d of AMC, 
mander of ARDC, who will head the. and will Opcrate and control the world- 
new command. It also represents the wide logistics systems that Support the 
end of a 10-year cycle that began when Air Force. ; 
ARDC was created to remove research The Systems Command will have four 
and development from the dominating major divisions—two of them located 
influence of procurement and produc- at Inglewood, Calif., under a deputy 
tion. As the pace of tech Con- commander for aerospace systems, and 
tinued to accelerate, ARDC grew in. with no depety con ang eegua ets 
strength to the point where it now is with no deputy commander. hwo 
taking the procurement and production Inglewood divisions are: 
of major weapon ‘Systems away frome Balli ic Systems Division, which will 
AMC. be composed of elements of BMD, 
The new command, which will be AMC’s Ballistic Missile Center, and 


.completely formed by July 1, also the Ballistic Missile Office of the Army 
fo | Corps of Engineers. 


liows recommendations of President 


‘Kennedy's (get task force, headed by 0 Space Systems Division, which will 


Dr. Jerome iesner, which reported aise Be composed of portions of BMD 
to the President carlier this vear (AW and BMC, p 


Jan. 16, p. 26) that “the nation’s ballis- services concerned with space programs, 
"tie mi £ D : : 


lagging ... We oe directly to headquarters 
will ° 


is 
believe that re-establishing an effective, 


efficient, techni competent ma & Aeronautical Systems Division, which 
ment for the progiec is the overriding will be composed of most of what is 


rm Develons mnt Division and the” AMC 
ent ion an 

‘Streamlining Move Aeronautical Systems, Center. The di- 

a i in Sarg with the — A be located at Wright-Patter- 

recent directive givi responsi- son ; 

bility for most space g Harta work, ¢ Electronics ‘Systems Division which 

establishment of the new command also __—iwill be located at Hanscom AFB, Mass. 


represents a streamlining of military This.will be a combination of the Com- . 


Ce program ma t. mand and Control Development Divi- 
et ete cc dome api sion of ARDC and the AMC Elec- 
research will be spun off from tronics Systems Center. 


and centered in a new Office of Aero- © Six test centers, formerly under 


ce Research, which will report di- ARDC, will be transferred to the new 
rectly to the chief of staff. This also is command. They are the Flight Test 
the culmination of 2 10-year effort by Center, Edwards AFB, Calif; Missile 
USAF of basic research to Development Center, Holloman AFB, 


elevate the work to = eenekaa where - ve ee are Test Center, oo 
- would not suffer e fact that ; i en ¢a | : 
Kirtland AFB, N. M, air Proving . 


more immediate development problems 


ing on a reorganization plan for 
some time, the final spur to their 
efforts came when Rep. Harry Shep- 
pard (D.-Calif.), chairman of the House 


d lations Military - Construction. 
Su mittee, that the mis- 
sile base construction Program is in “a 


terrible mess.” 

Another reason for their efforts was 
the recently issued directive which 
strengthened the role of the Air Force 
"Siac te Pen by 

ince the A. M, prepared 
Col. Otto J. Glasser, Ba J. T Stewag 
and Col. J. C. Maxwell, already was 


fr be used as the basis for the new plan.: 

Although the final result was a com’ 

promise, it reflected many of the ideas. 

of Gen. Schriever, who probably will 

change toed cig, fll gener 1 after the 
yl. 


Change takes effect J 


In terms of civilian and military 


' personnel, the new command wil] have 


approximately 60,000. AMC will Jose 
14,000 in the transfer, but, as the 
16 OF le. ARDC stress ape 
’ $s as oO 
Jan. 1 was’ 45,153, including some 
6.300 officers, 15,500 airmen and 
23,400 civilians. 
About 30% of the rocurement 
money now handled by aMc wil] 
to the Systems Command-—$3,2 ui 
lion in Fiscal 1962 and $2:2 billion in 
Fiscal 1963. . 


Headquarters Strength 


ity and responsibility. This'.was te- 
flected in ARDC shifts in the past two 
vears which saw svstem management 


responsibility shifted down to the 
division level. Little ‘increase -in the 
a Command staff at Andrews 
can as | 
Mgj. - Howell M. Estes, now 
assistant chief , of staff for op- 
erations, will be deputy commander for 
located at Ingle-. 


if. Assistant deputy com- 
mander will be Maj. Gen, Joseph R: 


a present commander of 


Under Estes will be Maj. Gen. 
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at Hanscom Fi Mass.—will form the 





of 


toot staff in the form of the 


rei Research Mission 


mand and Military Air 
1 the staff to moni- 


nd J. Ritland, present 
» 8 commander of the 
ision. Deputy to 
rig. Gen. Robert E. 


CT services, representati 
tectly to Systems Com- tics Command will 
Participate. in Support fune- 


nautical Systems Dj of the Ballistic Systems 


In describing its mission, Dr. J 
YC, alder wert of he 


ccom 
there might well euipowths | 
the Office of Aerospace 


that would lead to Space projects. On 
the other hand, the Space Systems Divi- 


C at Wright-Patter- - 


a representative exam- 
nics aga Divi- 


The commander will 
sion the commander 


will also be engaged in applied 


research relative to space systems, arid 
of course, will conduct all. the support 
ing research for Air Force systems. 

Office of Aerospace Research siso is 
expected to engage in a lied research 
and these activities will be coordinated 
with the 5 tem com ae 


for development, test, evalua 
Curemecnt, production 
and planning for s 


Cerpauist, now com 


Present commander of the Air Force 
the Office of Aero- 
Each of the new divisions will have 


upport and operation 


visio | 
Hooks, will — He will have as his 


Althoug}: determination of the divi- 
EWS 
mg a 
Page 2 


sion of activities involved in forming 
the current BMC and BMD into the 
new Ballistic Systems Division and 


ballistic missiles and most of the di- 
rectorate of systems support. From 
BMD will come the activities under 
the deputy commander for ballistic 
missiles and the deputy commander 
for - engineering, except the direc- 
tor ce systems engineering. 
Shifting to the S oe Sretems Divi- 
bony from BMC wil be the ig ee 
space and sateélli composed of a 
space. studies division,.a satellite divi- 
ston and an advanced svstems division. 
mg renee Support will also go to 


Huntsville, Ala. office. Under civil en- 
ginecring, the director of Space sys- 
__ tems engineering will go to SSD. 


The administrative organizations of. 


BMC and BMD do not lend themselves 
to transfer intact. There will have to 
be piecemeal shifting of nnel and 
_ offices such as personnel, manpower, 
t, procurement and 
production, gene judge advocate, 
1 T general, intelligence, etc. | 
"Sone & the philososhy which has 
gone into the new plan was reflected 


in the report of a special ARDC task. 


force on reorganization which Schriever 
Organized in 1959 and which submitted 
its report July 31. 


USAF WILL FORM NEW SYSTEMS COMMAND (Continued) 


It stated that development of useful 
military svstems must be conducted 
within a hilosophy of concurrency, 
with all elements of a total military 


system funded in an integrated manner 


and developed concurrently under a 
single plan. First steps at following 
such a svstem was the adoption of the 
PEP management system for several 
prograins. This was based on the Navyv’s 

T svstem applied to the Polaris 
missile (AW Noy. 28, p. 85). 

Too much headquarters effort was 
spent on peripheral, and second and 
third echelon tasks, the rt said, and 
decentralization was carried out with 
the formation of four divisions, There 
is a lack of clear, vertical decision- 
making channels, an uncoordinated vari- 
ation in the assignment of Priorities 
and allocation of resources at all levels, 
and confusion arising out of a lack of 
clear definition of responsibility and 
authority, it said. 

Monitoring the whole research, de- 
velopment and acquisition effort -of 
the Air Force for the Secretary is a 
designated svstems management group 
reporting directly to him. 
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EDITORIAL New Pattem Emerges 808 


Establishment of the new USAF Systems Command but never effective a pts to glue the two organ- 
Mail ig? rai the end igri oe and apr iage ~ in oe ‘ateas spi cwaheang 
began with istoric Air cil meet- as joint Wea ystem Project at Dayton, 

ing on Jan. 3, 1950, when the late Gen. Muir Fairchild where ARDC amd AMC officers worked -side by side 
: announced ji 


search and Development Command and establish a period 
voice fot research and development at the air staff level Gen. Thomas Power commanded ARDC and a 
ait this time, USAF was aiteady being rocked by the personally caulked the worst of the spreading seam: 
technological revolution that has dominated the past _the ARDC-AMC feud flared and sputtered to no good 
For tone wine could oe eae een, he ft, pape 

For those who could see the straws in the technical | ¢ ICBM program was the first real test of ARDC’s 
wind, it was evident that USAF’s basic single line of effectiveness, and thus it is not surprising that the cur- 

t aimed at airplanes that could fly higher, _ rent dominance of the command has evolved under the 
faster, farther and carry heavier Joads was about to fan _leaders who organized and managed that program in 
Out into an.incredibly broad technical spectrum that the Ballistic Missile Division of ARDC. It is also sig- 
would defy the efforts of any traditional military com- _ nificant that the complexities and urgency of the ICBM 
mand structure to understand. Or manage it effectively. p provided the strain that made the increasing _ 

In 1950, USAF’s meager research and development _ ina Cquacies of trying to weld ARDC and AMC capabil- 
facilities were scattered through a half dozen commands ities into a single national effort most painfully obvious 
and had no central direction. The largest single bloc and critical, and that sparked the reorganization which 
of technical talent lay in the old engineering division produced the new ‘Systems Command. 
of the Air Materiel Command at Dayton. It was Certainly the assignment to the new Systems Com- 
ineyitable that wrenching this talented group out of mand of full management nsibility for weapon 
AMC into the new command sowed many of the seeds system develo ent through the spawning cycle to 
for the decade of AMC-ARDC discord that we hope _full operational readiness is a solid attempt to eliminate 
has now ended. . | the gaps in management and responsibility that yawned 
The technical tide ran against AMC philos- too often between AMC and ARDC in the past. It 
ophy. It became clear that USAF's prime problem no is hard to quarrel with the management philosophy 
longer would be the production of thousands of aircraft _ that combines responsibility and authority in a single 
of a single type involving hundreds of suppliers of executive hand. Industry, which has so often played 
Standardized parts and components. Increasing pres- the unenviable role of the shuttlecock in the ARDC- 
sure of the technical revolution made it inevitable that | AMC badminton game, will certainly welcome a change 
USAF weapon systems would evolve into increas- _ that eliminates duplicate management layers and affixes 
ingly complex items capable of enormous performance authority in clearly defined channels. 
improvements. But because of the combination of AMC may feel it has suffered a loss of face in losing 
their increased mission effectiveness, enormous cost and _the final-and decisive battle w; 
shorter obsolescence cycle, they would be produced in it will find ample work to occupy its energies with refin- 
such relatively small quantities that they would never _ing the techniques for global logistics and applying the 
really. emerge from the development cycle into the. advancing techniques of the computer and airlift to 
traditional standardized mass production runs,  eaeihoad more effective and less costly logistic support 
At the same time, the Soviet Union’s increasing tech- | zations, 
nical challenge em and made it imperative that Although most of their efforts in the carly days of 
new management techniques be found to compress the the fight to establish research and development in a 
time cycle from development to operational readiness _ position to provide USAF with the fruits of the techni 
sufficiently for the new weapons ‘to significant in the _revolution are now all but forgotten, it is worth ing 
world balance of power. From this urgency developed the sound technical vision and courage of the small 
the ARDC philosophy of Terency that: has been group of men who fought military traditionalists so hard 
the hallmark of Ballistic Missile Division operations — to open the door for ARDC and the Systems Command 
pe eh continue as the dominant policy’ of the new Tong them the late Louis Ridenour, Jimmy Doolittle, 
The role of basic research that had been virtually Trevor Gardner, the late John von Neumar in, Don Putt, 
: cae ‘Guy Stever and Theodore von Karman. 
Agnored under the pre-1950 USAF organization began USAF his taken what looks like an intell: t and 
to emerge slowly, painfully but surely in the new ARDC decisi , Ive « © an intelligent a 
" organization. Its elevation to the status of a separate  t¢cisive step {0 solve a management problem whose — 
unit reporting directly to the USAF Chief of Staif is tinued festering could endanger the entire nation and 
certain a progressive step: for this increasingly im. cause an unnecessary economic drain on defense re- 
_ portant function of exploring for basic new know edge. sources. The new Systems Command will assume an 
During the early years of ARDC, the larger and more awesome responsibility, but USAF will apparently back 
AMC fought hard: to strangle this lusty infant _it with adequate authority and resources. The nation 
before it grew too muscular for parental dominance. will be watching closely to see how well it does its jab, 
During the mid-de ¢ period, there were some sincere ~—Robert Hotz 
| IGEST 
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Fourth Star Seen Certain For L/G Schriever: 


Maj. Gen. Estes May Win Third In‘ NewSlor 
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Shift Of Generals, Changes 
In Air Staff, Secretariat, 
Will Follow USAF Reorganization 
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AF Systems Command Has Great Responsibility 
The Air Force whose organization will be com- 


id engineering of all future Space pro- 
Service of spect Which Service originates a new progrant a apr 
require sc cgeerised command will be given operations emer 


require a close liaison with the space and space 

of both the Army and the Navy. For this putcen epee de-ivoaceen 
son of fa gan the Air Force will be in the Space sree re 
sion ofthe new Systems Command. The Space Systems Division will 
comprise the present elements of the ARDC Ballistic Missile Division 
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will be the acemett and testing, to final procurement Imo ee ee 
and Spanntion af his work with that of the Nedove at 
efense. nistration to assure the best end results i, 


and modifications will become evident. That these will be made Promptly 


is evident b | 
ripe y the speed with which the new administration has proceeded 


nel who will be moved, whose names | | 
have not yet been attached to a new 
assignment; and it just wouldn't be fair items for the Air Force. Asked about the 
cite pe aor ce ee 


here Zuckert poin out tha 
shuffle there will be some changes in while 14,000 people will be twanstarced 
commanders.” : from the old AMC over to the new Air 
The new Air Logistics Command, Force Systems there will be 
which will embrace what remains of little physical t—they will 
sibility Tor'the depots. AMC auctor merely draw their and ‘instead coat 
sibility for’the depots. 8 successd: of the 
business Logistics Command. _ 


will be out of the contracting 
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PROJECT PHOENIX Phase Ii envisions specific family 
to 93,000 ib. Booster A (ite sith iota thrust of 680,000 Ib. 


Project 


_ Space Probes 


Extensive study to deviee 4 ‘tock. 
bottom cconomy launch system of 
facilities and rocket’ boosters for lofts 


Vorce space requirements substantially 
through 1975. | | 
The system studv, scheduled for 
completion by June 30, is analvzing in 
the application of all the factors 
affecting cfliciency and costs. involved 
in the changing demands of fast-mov- 
ing spacc technology. 


ing more than 1,000 space vehicles 
weighing up to almost 50 tons is bei 
advanced by a broad Air Research an 
Development 
under Project 


Command team effort 
Phoenix to mect Air 










STER IN 
ERECT POSITION 











FROM BOOSTER 
ASSEMBLY 
- BUILDING 








LAND-BASED launch site under. Project Phoenix concept would be serviced by system of 
tracks from booster assembly building. Booster in erect position would be supported on 
nutport table on which booster would be put together, checked in ancai bei” 
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Items being studied include: 


© Family of solid- and liquid-propcllant 
stage combinations with capabilitics up 
to nearly + million 1b. thrust. Exten- 
sions of this boost capability to 6 mil- 
lion Jb. thrust also may be considcred, - 
with pavload Capacity correspondingly 


larger than 50 tons. 
Albiguid and all-solid propellant 


e 
boosters. 
© Booster recovery techniques and eco- 


nomics. | 
© Land-based on-the-surface sites and 
fixed and mobile Texas tower-type off- 


shore pads. 

© Associ booster assembly build- 
ings with bays almost 300-ft. high to 
accommodate huge integrated boostcrs 
assembled in. the vertica position. 
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ore, Masearch and development _por- 
tion o ¢ program, targeted to begin 
not later-than the middie of 962s 
, seen extending to 1965. The- subse- 
quent 10-year period to 1975 may en- 
ae as many as 1,065 launches—of 
whi i 400 


would be for 


operational-type oe vehicles. 
_, Launch site ‘projections contemplate 


Project Phoenix presentations were . 


‘made in January to Headquarters 
| USAF nes Headquirters | by 
_ personnel from the Ballistic Missile Dj. 
vision as the cognizant military agency; 
Aerospace Corp., its nonprofit tech. 
nical-support arm, which is establishing 
the Phoenix concept and design param- 
eters; and the nonprofit Rand Corp, 
which is. analyzing the economics of 
Phoenix, aimed at slashing dooster- 
vload costs from a present-day round 
es of $1,000 a pound to.a target 
rage eo $100 a pound (AW Dec. 
» p., 37). 


BOOSTER Ww 
ON SUPPORT “STRUCTO 
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PROJECT PHOENIX 
Continued 
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"Details of one of the moet oromnic PROJECT PHOENIX 
‘quid. t i oe com : Continued 
under Phase 1 indicate the © Rocket B—Two-stage configuration 
magnitude of the design and opera- ins 8 first stage using i oe anpesogen/ 
,Gonal s 400, ‘ 
Phoenix. This two-stage rocket would and develops 700,000 Ib. thrust with 
use me hi hl a as plug nozzle. Second - (200,000 Ib. 
the propellant an be pump-fed ets is the same as ¢ second stage 


probably would be too hea 1 1 Pepto 7 ration will loft 
would approxin ta b 2 pa ’ . Rocket B is 
Ib. thrust and, su lemented by § similar to € all-liquid booster studied 
2, would be eapable of putting a 25-ton under Phase | a 
yload inty space. Stage I would be — © Rocket C-Two-stage con ration 
tted with a plug the u uses the same (900, . 
stage would have a conventional combined thrust) as that on Rocket B, 
but: has the first stage augmented at its 
; by a cluster. of nt 
The would have a ., Weighing 110,000 “Ib, and 
without payload, of more than — Gevelor; 750,000 additional 


180 ft, maximam body diameter of tvs is configuration (1.65 mien, 
approximately widening at the = Ib. total thrust) . its : payload of 
to about 23 ft. and extending to 55,000 Ib. to be boosted 
oxunately * Rocket D~Two-s 


rocket area. Total ight fe eet 
cp w e oF 00g has th ae stage, Composed of 3 oe 
*VUV ID. ; , 500.000 Ib. and ping 2 million Ib. 
On a land-based ped it would stand thrust: using bell n Seca 


about 70 ft. above the bottom of the 


: : (700,000 Ib. thrust) is the sume as ¢t 
hre pit and would require a 290-ft.- liquid -hydrogen Jiquid-oxygen first st e 


try on a rail truck sith | i e 
_meanaring 100 ft, x 125 ft. A monorail — eat of 2.7 mille gr ipecP i 
hoist would be Ipcated at the 270-ft tion will lift a 63,000-Ib. pavload. 

bass Gat stage cnet Smeaton 

eae a Orst s 2 Cluster 

position of nuclear rockets: soli ee roc weighing 400.- 
oe 000 Tb. and developing 3 million Jb. 
be included thrust, using bell nozzles. Second Stage 
required for the Wena five aaa as 
e ogen/liquid-oxvpen first 

ib of Phase 2 which oe Hages om Ree ee re, it 


an id * 
. second stage on Rocket D. The third 
extension of Phase 1, Sarre pan stage (200°000 Ib. thrast) on Rocket 


‘ARDC Hesdqua iS the same as the liquid-hydrogen,’ 
will be kapletenes One of the most‘ Squid-orygen second stages «in Rockets 
ising groups of solid- and liquid) A. B and C. Developing a total thrust 
scene eoaiblestions cited under of 3.9 million Ih.. Rocket F. will hocet 
Propellan 2 affords ee ae 93.000 Ib. into Sena 
i izati inter. mee a prime objcctive the 
changeable sgh he te ‘fo Phomns stay to cab te mos 
: ranging ' economical launching svstem m 
930 ne mre tary space vehicles, ” onst analysis 
Details of this fe of includes the interplay of all factors 
which also includes one all-liquid mvolved in the range of tasks from 
Bee maps Fireman 
has a solid-propelian rst stage igh altemstives. and must be 
ing 110,000 Ib. which 480,000 Seighed in artiving at a favorable 


balance between economy and efficiency 
Ib cad stage ones eee Under consideration’ is’ a - launch 


Second i ; 
j id-onygen weighs complex using a pad of standard con- 
develops 00,000 ae and a figuration. with a gantry to erect the 


nozzle ‘ staging for mating into an inte ted 
ir: 5,000 Tb This speclecontguates booster: and spect vchicle (payload) 
probably would be 


most extensi The gantry could be eliminated .if the 
of rocket peoiecat booster 
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Both fixed and mobile types of Texas 
tower launch pads are being studicd for 
deplovinent in open water. The Texas 
tower type launch pad is cuinsidered 


feasible to reduce er yshaee at a Jand- . 


tem for 

carried 
on barges which would be towed to the 
Texas tower launch : 


For the conventional launch ° pad. 


configuration, 2 control blockhouse of 
‘the being used for the Titan 
ICBMs being considered. Probably 
POI ee tYBe, OF contro center also 

for a Texas tower launch 
pad located less than 1,000 ft. from 
| ng frony the control 
center to the pad would be carried on 
'@ pier or through an underwater con- 


dust. For 2 Texas tower beyond 
the 1,000-ft. distance, the con 
center ‘could ‘be located on a barge, 


with connecting cabli resting on 
floating su iS or cartfed in Pere 
gel conduit. 


es the launch site for checkout 
‘Of each stage and mating would in- 
volve more ud support equipment 
at the pad if a hadetee assembly 
building at the site were used for stage 


tion in the booster assemb] building,. 
with erection and final ch 


launch only a relatively low as-. 


semb ling would be uired, but 
eect machen oe and a psi tower 
would be required at the launch pad. 
The assembly building also could be 
= ang assembly and checkout of the 
oad. | 
Checkout and mating of the boostcr 
in the vertical position at the booster 


site. Special 


PROJECT PHOENTx 


er assemb ing receiyi 
stages from oeite (existi snanifeee 
turing facilities, ; 
Maximum-size boesters - envisioned 


under Project Phoenix could be trans- 
i e ° ‘ 


ng facilities and launch site if aden, 


access were available 

the feett to the loadi 

frente edn, wary 

be con- 


boosters. Craft Of the LST (landing 
ship, tank) type coukd accommodate 
boosters with up to 50 ft, 
craft a handle boosters up to 0h 


land-based launch site, or carried erect 


ona to ; 
i barge Beaerater launch site. 


: stages were trans. 
ported horizontally from the onsite 
i, ty cog 

* td co 
carried by rail, barge or by highway. 


int and — 
Point to the launch 
could 


Continued 
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the University of ‘California a $90,000 contract to 
components of this adaptable 500-Ib, package. | | 
» Air Force believes that the surprisi success of its first freeflight fri 
of the Minuteman missile ma low to eliminate 8-10 test = an 
= ae ih schedule. Structural igre Page probably the amount 
0 tective heat coati at u ends of the tst and second s 


P Air Force may ask soon for indus roposals for a Io -distance earth 
current communication system, possibty’ te link Washington with North 
ean Air mand and swrategic Air Command headquarters, 
; current ue nally wag a3 a communications 
link between Minutenian ICHM and theis teats’ Command post, but 
it now appears suitable for long-range communications, 


ts from 
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SPECIAL MESSAGE 10 CONGRESS oo 
wane’ Defense Department Budget in Brief 


WASHINGTON, March 28—Following is the sunimary of the Defense Department 
budget submitted to Congress today along with President Kennedy's message: 


_ Qiilllons of Dollars) | 
. GIy, Obtentionsl Authertty—.. es ——— 
Yr. 1900, =-¥r..1081. Y¥p. 1008. Yr. 1988. Yr. teal. ‘Yr. 1908, | 
paren (Fiscal 
meant) .....ccscees ‘Kemer ~ 40,087.9 41,306.21 41,340.38 41,2148  41,500.0 42,910.0 
a. of actions taken prior | ; . 
to 1/20/61 and underesti- | 
mate Pe OOr no eeseeansccsece aes eee eee. eeee 1743.4 1180.0 
b. Fiscal Year sek se : | wo te 
2 wm S79 63.0 eee 41,2148 . Ry wins 
‘Seeeeaas A OA itt ai at 
" ot gino te Seuis vs Soci ere re nga 2141 5.0 
ll aap celtic 40,6279 41,3711 41903 asia 42,475.5  43,150.0 
d. Mffect of President Ken- 


nedy’s Message... vee 195.000 0 


. Kennedy steae = ae ++ 40,6279 41.3711 43,7063 61,3148 42,5000 
— te reed Fey {fhe and (68.6) [civeraft ceric) COMBTEL LATION fire 
sae! He a omer Ccnstruction actions im coder to strengthen the militery and estimety 
e 

Kennedy and Eisenhower Fiscal Estimates Compared 
WASHINGTON, Marck 2—Following tables compare requests “new authority” —appropristions 
the estimates of President Kennedy and former Preelless pr “mathoriensionn Ae, Sppropriations 
year, 108, ond oat Rel yee ly ihe current face fol, cupping by Budget Bureau, may not add to the 
yeat, 1961, and nest fiscal year, 1 and their respective J-colums totals because rounded figures have beon usell. 
Legisiative branch of the Judiciary $208 $200 76 6 $190 $186 
Executive office of the President............. “es 72 ee war a a 116 116 
Mutual security—economulc nin itengeles 1,675 1,735 1,875 1875 - 2131 3,131° 23.200 2,400 
Other ........ pineiten hesueaeadl sections 58 7% + 1% 507 €07 18 18 
Atomic ’ Commission............. 2,060 2680 489 3.670. 71 03,7818 e2g 
ar Bank Pecos neaner —100 i. 730 ; oF mo a. ae “a 
National Aeronautics and Space Aanuini Adminis- mn . Ge kee 
- HON eich cco ccs gs pe oa siketn oe ait a ie 1,060 965 a pu0 Ent 
aah Ica Sa ease 770 750 676 "104 138780 766 882 
- General Rd Home Prunistration, « ».......+0.. Mr on . — — ius | ics oe 8. 
Department of Agriculture seeey**¢007": 73g 880T GTS SL 8330 Bop 6169. 
Denertent of Commerce errr eet eeeeens 511 ses 614 548 . 849 . 62 677 
PaGilitary functions ...... sg : seiuntdeeaca: 41,500 42,500 = 43.510 9 43.800 «= 41,208 41,371 89 41,840 48,74 
Pty Sptistance ............ 1 asaws es 1,700 1,500 a} 1,650 - ae : an ae vege 
Department of Health, Education and Welfare. 3,716 3744 4005 64798 = 3900 3.940 kong 5,808 
Department of Justice ................--..., 285 285 284 296 297 207 207 208 
- Department of Labor......................" 892 223 654 525 («2,566 264 239 
Post Office Department..................... 786 926 63 63 ' 7238 876 68 63 
Try ben eee Honea ie aN pu ecru 260 260 aS $51 (268 268 351 363 
Interest Pe eee 8998 - soo3 S003 = 800388038903 sos ges 
NOE 6s od a 'd'sis n'a. Sieg s'c8NSeseere cc sac 965 A a 1 1,126 
District of Columbia.................. ne ss 2 nar aa ” 4 a 63 
for contingencies. ................ 25 25 100 100 150 180 20 —tis«=s200 
Subtotal ........ ck. cece ccc c cee eece 631 "$81,582 $82,068 41 $86,096 
Deduct interfund transactions............... re ear acs . ter — ss 

Ota: eccsseieviedss uc ence nee telecaue $78,045 $80,603 
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Pod No. 1 to ATLAS 18H 


Monthly Progress — BIOASTRONAUTICS 


_ BIOASTRONAUTICS ATLAS Passenger Pod No. | 


e This pod, attached to the side of an ATLAS 
Series E ballistic missile, will carry five BIOASTRO- 
NAUTIC experiments over a ballistic trajectory in 
mid-May. These include the supercritical cryogenic 
storage system, the gravity independent photo- 
synthetic gas exchanger, zero gravity potassium 
superoxide gas diffusion experiment and two tissue 


‘equivalent radiation experiments. The first two 


experiments were described in last month’s report. 
The two remaining experiments are described below. 
a | 


Air Regeneration Diffusion Studies 


© This experiment was designed by the Aerospace 
Medical Laboratory, ASD, to study the diffusion and 


motion of typical gases found in manned space 


capsules under zero gravity conditions. The passive 
Gir regeneration system employs the principle of 
Passively exposing large quantities of a suitable 
solid chemical to the sealed atmosphere. Air regen- 
eration of the sealed environment is obtained solely 
by the passive interaction of the capsule air and 
the solid chemical without the use of blowers or 
fans. Such a system when adopted to manned flight, 
allows the astronaut to rebreath his exhaled air 
without imposing an electrical power requirement 
or reducing reliability with moving parts. Infor- 
mation about the effect of total pressures upon the 
motion of typical gases under the influence of 
weightlessness will also be provided. (Uy 


® Three identical devices (Figure 2) containing 
gases at 5, 10, and 14.5 Psia, respectively, will 
be launched into outer space for the motion analy- 
sis. Each device will contain two cylindrical tubes 
separated by a gate valve. One tube will contain 
gaseous carbon dioxide and the other will contain — 
gaseous nitrogen at the same pressure. Since nitro- 
gen does not react with potassium superoxide; 
potassium superoxide-atmosphere sensors will be 
installed in the tube containing the gaseous nitro- 
gen. Potassium superoxide is a solid-chemical used 
in passive air regeneration systems to supply meta- 
bolic oxygen and remove carbon dioxide, water 
vapor, odors, and gaseous contaminants from the 
air. (U) 


@ As the state of weightlessness is encountered, 
the gate will be opened allowing the two gases 
to mix. The rate of mixing will then be measured 


P.3 





Figure 2, The Passive Air Regeneration Systems to 
3 Three identical units containing gasses af 5, 10, 


<a 


GATE VALVE ANE 


aud 145 psia, 





ASSEMBLY 


be flows on the ATLAS E Pod é , 
da, respectively, wilt bo fn” 





by the sensors. A thermistor embedded in potassium 
superoxide will sense the heat liberated as a result 
of the interaction of the carbon dioxide and potas- 
sium superoxide. A reference thermistor and three 
potassium superoxide-atmosphere sensors are loca- 
ted on each device so that the statistical average 
of three mixing rates can be reported. The maxi- 
mum sensor temperature produced by the inter- 
action of carbon dioxide and potassium superoxide 
is expected to be 40°F above ambient. A difference 
of sensor temperature and reference temperature 
will indicate that a mixing of the two gases has 


Occurred at the sensor location. The magnitude of 


P.4 


these temperature differences will be proportional — 
to the amount of gases being mixed. (U) 


Tissue Equivalent lon Chambers 


e The experiment is designed by the Air Force 
Special Weapons Center to give radiation dose 
rate at one-quarter inch and one inch depths in 
lucite walls of the two AFSWC fissue equivalent ion 
chambers. These two dose rate measurements will 
give a depth dose jate curve which is the signifi- 
cant information needed in evaluating any radiation 
hazard encountered by the pod. (U) 
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SPACE PROGRAM BOOSTERS 





Space 


‘Program BO OSTERS 


-@ The primary pacing factor in the accom- 


plishment of space missions has been, and for 
some time will continue to be, the availability 
of Air Force ballistic missiles and upper stages 
to boost. the payload vehicle. Space flight 
planning requires close examination of all 
technological areas wherein advances provide 
increases in booster and mission capability, 
This, in turn, has required that space schedules 
be sufficiently flexible to incorporate rapidly 
those advances in the State-of-the-art which 
increase the potential for reliable and pre- 
dictable space research. 


® Because of the wide range of ifs activities, 


The Air Force Space Systems Division has 
accumulated a broad base of experience in 
booster selection for Space missions. Expe- 
rience in ballistic missile R&D programs and 
in development of upper stage vehicles have 


' provided much information. Research programs 


in the propellant and materials areas also are 
Providing new capability for space research. 


.. _The numben and variety of boosters available 


permit the selection of a combination of stages 
tailored to, provide specific capabilities for 
Specific missions, 


@ The following pages describe briefly the 
booster vehicles currently being used by The 
Air Force Space Systems Division to support 
military ond civilian space Programs. Nominal 
performance data is given to permit nominal 
comparison¢ of vehicle capabilities. Specific 
qualifications are made where necessary for 


~ Clarity. 
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DM-21/ Ablestar DM-21/Ablester/ § DM-21/AGENA 8 
- 30 KS e000 





Program Uskiclo Combinations 


ABLE—1,—3 and —4... DISCOVERER (16 thru 19) ORBITAL INTERCEPTOR 
ABLE—4 and —5..... DISCOVERER (20 and subs}i aa SAINT ............. 
ADVENT (Phase One). . DYNA SOAR ........ 2 ROS oie io ete 's 
ADVENT (Phases Two MERCURY ............ TRANSIT IA ......... 

and Three) ........ MIDAS (land Il) ...... TRANSIT 1B thru 5B... 
COURIER ........... MIDAS (ill and subs)... . VELA HOTEL '........ 





DISCOVERER (1 thru 15) NASA AGENA “B” . 





NOTE: Light type indicates completed programs _ Bold type indicates active programs 
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pr ada Specifications................ 
I THOR — Douglas Aircraft Company : ae Bu... 
i 


Weight — dry 





2 6,727 6,950 
| Fuel — RP-} | 33,500 33,500 
Oxidizer — Liquid Oxygen ) 68,000 68,000 
Totel | 108,227 108,450 
| Height — feet 61.3 60.5 
Engine — Rocketdyne Division of North American Aviation MB-3 Block | MB 3 Block | 
Thrust — Ibs. (sea level) | 152,000 152,000 
i Spec. Impulse — Ib.-sec/Ib. (sea level) | 247.0 247 
Burn Time — seconds | 463 . | 163 
Guidance — Bell Telephone Laboratories series 400 | 
jo math ® © © @ 
ATL AS — Convair- Astronautics 7 
; 2 Series D 
Weight — wet | 15,100 
a Fuel — RP-] . | | 74,900 
Oxidizer — Liquid Oxygen | 172,300 
; Total 7 262,300 
Height — feet | | | 69 
Engine — Rocketdyne Division of North American Aviation MA-§ 
Thrust — Ibs. (sea level) | | 
i Booster 356,000 
| ~ Sustainer 82,100 
Specific Impulse — lb-sec/Ib. {sea level) 
Oster 7 286 
[ Sustainer , 10 
Guidance — Radio-inertig| Mod I1/ill — General Electric (radar), Burroughs (computer) (9) ‘rE (75). 
; TITAN IT -1e martin company 
| Pe FIRST STAGE i SECOND STAGE 
; Weight — dry . | 9,821 5,469 
Fuel — N.H,/UDMH 84,046 20,200 
j Oxidizer — N,O, 162,800 37,702 
: Total | 256,667 63,371 
‘« Height — feet (combined first and second stage} | 89.38. 
Engine — Aerojet-General Corporation i XLR8B7AJ-5 | XLRO1AJ-5 
[ Thrust — Ibs, | 430,000 {sea level) , 100,000 (vacuum) 
Specific Impulse — lb-sec/Ib. | 260 (sea level} 315 (vacuum) 
Burn Time — seconds | 149.3 182.4 
Guidance — ACSP aff inertial in second stage . | 
[ UPPER STAGES , 
a ABL X248-9 30 KS-8000 
| Allegany Ballistics Aerojet-General 
Laboratory Corporation 
Weight — wet Ga 60 100 
Propellant — Solid 459 | 870 
Total - 519 970 
Height — fees ° | 6.5 
Engine | | 
Thrust — Ibs. (vacuum) 2,750 7,985 
| Specific Impulse — Ib-sec/Ib. (vacuum) 254 274 





Burn Time — seconds 42.) 


a 








SATELLITE VEHICLES | 


AGENA — Lockheed Missiles and Space Division 





‘ Stade. Ee .? — 


ST a 


Oweight — inert 1,262 
Fuel — UDMH | 
Oxidizer — IRFNA a | 
@Total ges 14,789 
Height — feet ) 14 19.5 
Engine | | 
: Thrust — Ibs. (vacuum) 15,600 15,600 
; Specific Impulse — Ib.-sec/Ib. (vacuum) 277 _ 277 
Burn Time — seconds 120 240 
} 





; ABLE Series —~ Aerojet-General Corporation 


ENGINE MODEL — Bell Aerospace Systems co Ba-5 XLR-81 Ba-7 EE 
1,328 


XLR-81 Ba-9@ 
1,346 


14,807 
21 


16,000 
290 
2406) 


®9®DOO® 0O@ 






#8 0310-42 AJ10-101 EF wsto-104 
~* . 3 (ean) - 2 3.8) "(and -101A) (Ablestar) 
Weight — wet 1,247 +848 | 1,297 
Fuel — UDMH 875 869 2,247 
Oxidizer — IWFNA 2,500 2,461 7 6,227 
Total 4,622 | 4,178 9,771 | 
Height — feet 18 16 —CO 15 
Engine | 
Thrust — lbs. (vacuum) 7,670 7,720 7,900 
Specific impulse — Ib-sec/Ib. (vacuum) — 267 268 27 


Burn Time — seconds 


Weight — dry 
Fuel — Hydrogen 
Oxidizer — Liquid Oxygen 
Total 


Height — feet 
Engine — Prait & Whitney 
Thrust — ibs. (vacuum) 
Specific Impulse — Ib-sec/Ib. (vacuum) 
Burn Time — seconds 


NOTES: 


Payload weight not included. Does include 
controls, guidance, APU and residual propellants. 
Does not include THOR adapter (225 Ibs.) 
or ATLAS adapter (315 Ibs.) 

Single restart capability 

val burn capability _ 
Changes in payload weight affect fuel and 
oxidizer weights, but not total weight. 
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2,891) 


32,000 
45.5 
URS 
30,000 
412 
370 


OC) Number of successful flights. 
0) Number of launches attempted. 
C_) Percentage of success. 
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| Perhormance Suntmcevey “=== _ POSSIBLE COMBINATIONS OF EXISTING OR PROGRAMMED BOOSTERS 
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Headquarters, United States Air Force. 
Headquarters, Air Force Systems Command 
Strategic Air Command 

Electronics Systems Division 

Air Force Flight Test Center 

Rome Air Development Center 

Air Force Missile Development Center 
Wright Air Development Division 

Air Force Special Weapons Center 

Air University 


_ Arnold Engineering Development Center 


Air Proving Ground Center 

Air Defense Command 

Air Training Command 

Air Photo and Charting Service 
Air Force Missile Test Center 
United States Air Force Academy 
Continental Air Defense Command 
Air Technical Intelligence Center 
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_ Sacramento Air Material Area 


655Sth Test Wing 
Space Systems Division (AFSC) 
Ballistic Systems Division (AFSC) 


' Assistant CINCSAC (SAC MIKE) 


Aeronautical Chart and Information Center 
Rand Corporation 


6594 Test Wing (Satellite) | 
6565 Test Wing (Developmen?) 
1002 Insp. Gen. Group | 
3415 Technical Training Group 
Tactical Air Command 

Sth Air Force 

Ist Missile Division 

MIT, Lincoln Laboratory 
Commander-in-Chief, Pacific 
Convair AFPR 

138 1st Geodetic Survey 

Air Force Staff College 
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